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J^INiTAllY, 1824. 


Article I. 

ObsenHtlivus on the Rocks of Moiutl Sorrel, of Charnu'ood Forest, 
ami of the. Sleighboitrhootl of (iroohi/, in fteicestershire. 
William Phillips, I LH. and Samuel Luck Kent, MGS, 
(W^ith a Plate.) ^ 

Thk tract to which the followiiio- observations are confined, 
may, in general terms, be said h> be <a)in|)rfhendbd within a 
triangle, of which the angles are Mount Soi>eI, (Jrooby, and 
Thrinkston. (See the annexed Map*,*Plate XXIV,) Two sides 
of this triangle are about nine miles in lengtli, namely, from 
Mount Sorrel to 'riirinkston, and from Thiinkstoii to (Tiooby ; 
the third side, namely, from Mount Sorrel to tirooby, is 
between five and six niih s long*. This triangle comprehends 
• rocks remarkably differing from those of the vast plain of new 
red sandstone w hich they oveijp^ip, though any cr-, sidera- 

ble elevation, thl^ higlu'st poi/l of tlie whole Ixiing lia^dviflill, 
situated nearly midway between G^iooby anal ’fiiri|jikslon, and 
^ attains the height of 8,j» feet above the* level of the sea. 

dii the south-west oi' this triKt, however, rocks of the same 
nature as those near Grooby, aiVn according to Mr. Greenough^s 
map, to be found for siomc liftlc'^^/lytance ; but the extent of 
these w'e did not vjsit. ^ 

The rocks of tlje area havefmentioned vary greatlyjii their^ 
external characters ; but before we proceed to describe them, it 
• 

* I'he accompanying map is not given as an accurate representation of the forms of 
the hilltn but chiefly to assist the reader, or the traveller, in fo^ininf some idea of their 
relative position. • 
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may not be aibisvs to ^ general outline of tlie principal fea- 
ture of the district hx question. 

From the height which has already been mentioned, it will at 
once be decided that it cannot be considered as mounfainous, 
but only hilly. Th^ whole tract, however, may be divided into 
three parts, when viewed in relation to its surface, and its geolo- 
giced-r^aturesy As regards the latter, it is divided only into two 
parts in**Mr. Greenougli’s map; the green colour correctly 
denoting the existence of trap rocks on the south-eastern parts 
of tlie district, being incorrectly carried uj) to the north-eastern, 
where an essentially different rock prevails, to the exclusion of 
all others, and^^hich is coloured red in the annexed map, 
Tliese two extremes are less elevated tlran the central and 
western parts, winch consist of another rock j)erfectiy dissimilar 
to either of the fornun*. , 

The extreme extent of tliis tract on the east, is formed by the 
cliffs above the town of Mount Sorrel ; from near the summit of 
these cliffs, which may be assumed scarcely to oxcecal at their 
highest part the height of lot) feet above tlie river Sour, the 
country descends gently on the west and south-west, for about 
two miles, if we exci'pt two or three well wooded liills, termed 
Ihiddou’s Wood, and attains its greatest depression along* aline 
extending by Switlilaud, Kushlield, and Woodhuuse, to Lough- 
borough l^ark ; and here the country is at least ns low as the 
general level of tlie red sandstone surrounding the tract cd which 
we are treating. The small patch Ibrming the south-east angle 
of Gur tract, which is coloured green in the annexed map, on tlie 
north and north-west of (irooby, is generally of inconsiderable 
height, thediighcst point being the knowl on which the windinill 
stands close to. Markfield, dhe remaiiKhn* of our district 
(coloured yellow in tlie map) may be t'.onsidered as one large 
hill, rising’ into freejnent emniencf s, of which one of the most 
lofty near the centre, Beacon JIill, is l.mt little lower than Hai- 
don Hill, the liighest point of the wliole. The short and nume- 
rous valleys di\iding these eminences, thougli mucli above the 
general level of the new red sandstone, are m‘verthel(‘ss covered 
by it iij^ ajvtu’al instaLUces ; and itos manilest that its beds rej>ose 
on western ®de of Leacon lli h 

Tlie nani^u’oiK^ ymiuencOj;; affeajy adverted to have ri'ceived 
each its own de#flgnatioii as a se^'hr^ate hijlh and it is ehical , 
the summits of tluise that the n .ture of the rocks ('onstitutmg 
them is to be perceived, being ^•quently crowned by rugged urnl 
bare masses, wliich, })arlie'’’:xrly as v'ewed from near Grace 
Dieu, have a serrated (TTiinne. This distrie.tfor some miles east 
of Thrinkston, wliere the hills are luunerons aqdvery rugged, is 
little or not at all cultivated, the depressions between and 
among them beijig covttred by a long and vei’y coarse gr^ss, 
beneath wliicli, iu some instances, as near Pedler Hill, the 
ground is extremely soft, and even swampy. The other parts 
of the district, however, difl’er greatly from this iu their general 
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as|3ect, being: often highly cultivated, to neiir the suuuuits 
(?t‘ tlie hills, as in the instance of the sd\ith-westeru side of 
lieacon Hill, while the lower parts, in some few instances, are 
well wcfoded, and even some <d'the loftier summits are crowned 
with woods, as is the case \vith those termec^ the Outwoods, 
NVV of Beacon If ill, and the liill in which are situated those 
slate quarries near Swithland, which are the most distant from 
that pla(*e on the SE, and BaTdon liill to its very summit. 
Everywhere, however, except where the eminences are crowned 
l)y hare rocks, a herbage forms the siirl‘ac(', covtuing* a more or 
less deep alluvium of fawn-coloured, or reddish ami loose earth, 
as was freqiuuilly manifested by tin' labours of the mole, even 
on some of the most ehnated ridges; and this nlluvium is 
at least occasionally ol* coiisiderabht deptli, is proved on the side 
of Wlfttlle Hill, in vvlucli arc siluated Tuany little quarries of five 
to fifteen feet deep, wrouglit in stsurh of liagments and loose 
])ieces: of that })ecuhar variety of the roch of the forest, so greatly 
used in dillerent parts of the kingdom for smting ])eidvnives, 
and wliicli is termed tlu‘ (‘haiawood (»r (.’harh'y I'orest hone. 

This very slight, sk(‘lch of the (jvlerual eharactcUN of this tract, 
will iwince that the o|>port unities \>f jiidgiiig of the nature of its 
rocks is I'ar mon* limited than could be wished, but sulhces at 
least to l‘urnish <m‘Ji iuibriualion as may serve, il‘ not to deter-' 
mine, at least t(.) atl()r(l some probable m.)li<u) of tin* )“('lati\ e auas 
o which tliey belone’, even thtuigh some [joints must necessarily 
oe. left umlechltai. 

Tin !se <liirK:ultit's are, tirsi, licit ba\u)g’ found it inijjossible to 
dis(M)V(‘r tin; actual connexion of any two of tin' three rocks 
1‘onstit uting this tract, and ^vhie.h dilli r gi rally nf asj>ect and 
cmn[)osition, wt; are deprixiid (.f any direct •un ans of* asc.fu- 
taimng their relative periods oi lormatiou ; and, secondiv, 
that neilluM’ tin’ one noi' tlir other is ^seen lej.osing upon any 
other ro('-U vvhicli, in that, ease, might la' assumed to be anterior, 
ami might, therelbre serve, in soiut: degieu, ])crliaps, tj) assist in 
(le(‘iding tlieir ohilive age. It. is nideo'd true that we are justi- 
fied in considering them oldiu' than tlie sunounding new red 
sandstone, since its beds ;i#tually re|#ON(': upon tin's' rocks, 
which pass awa v gradually /eueath them, d Ids ciix;invJg:Tnce, 
which is visible in a ([uariV at t%e eastern unl^jf (Im^ dills 
the town of Mtount SoVel, and to a stdl gn'at.er (ixteiit at 
noth c'xtrenn^s of an old and\esev!ed slate cpiariy near Swith- 
land, would seem to jjroMg tl\t in tin* section annexed l)y llu‘ 
Eev. W, 1 ). (‘onybeacii to t hii' "A Outlines ol* tlie (Jeologvof 
England and Waies,” i)ie roe.ks of ( :]rarnw<;od would have been 
represented with some\^hat greTiter inTuracy, if instead of deli- 
neating the beds (d* the new V(‘d sandstone as abutliiig ag;uinst 
tbem, their e^trtunes had laam sliowfi rejjosiiig oii them, and 
the rocks (d* this distih't [lassing gradually, but at a considerable 
unglP, beneath thenn As repre;^cntcd iu thaf sef‘dion, the rocks 
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of the Forest ihay possibly serve to convey a notion that they 
have been thrust np l)y some subterranean force — a notioix 
which we conceive would be erroneous, arguing from the 
remarkable regiilarit^^ with which the sandstone beds refmsc oil 
the rocks, dipping winn’cver they are visible at an angle not less 
than six nor greater than eight degrees. 

The^iregularity of the sandstone beds seems also to come in 
proof of vntrvthcr fact; nainely, ^iliat the rocks of the luirest have 
not vsuffered by convulsion— a cr>nclusi.on strengthened by the 
observation lluit the direction of the slaty cleavage of these 
rocks, which is mostly apparent, or bcconu^s so by the aSvsisl- 
ance of the liammer, is evcuywhtuc cither ]\ Why W, and SE by 
E, or difl’ers but vdry slightly from it towards the \V and E. 

For lh(i reasons which have already boon given, we shall treat 
separately of the rocks of llie three parts into which this ckstrict 
is divided, as the IMount Sorrel, the Cliarnwood, and the Grooby 
tracts; and fust of the foiiuer. 

Of I he Horks {)/' Mount SorrvL 

The I’ocks of Mount Sorrel are admirably laid ojh^h to view by 
means u(‘u Hue of (juarries ovcirhaiiging the town, and giving to 
these rocks the appearance of clilfs, ptahaps one-third of a mile 
in length, and of the avcaage height of nearly 100 H’ct, but not 
absolutely continuous. Other small and (lela(ihcd (juarries are 
wrought on tlie eastc'ru si(li‘, tin; whole Ixuug cliiefly for the 
purpose's of road-making. The roch wlu'n sound is broken into 
the })roptr form lor paving stones, whiedi are shipped on the Sour 
for various [)arts of the kingdom, wlieu less so, for mending 
roads in lic iuof the gravel t niploved in tile neighbourhood of 
London, ior which ])ur[)ose the I'.loimt Sorrel roth is far supe- 
rior.'^" Immediately on ((iwiting the town on the W, the rocks 
sink bemeath a comparatively low and verdant , covauhig, lor 
some little distance, and Vheii again swell into trifling (devutions 
a little south of tlie road jvassing from Mount Sorrel to Quorn- 
den, or Quorn, as it is commonly tiuaned by the inlialiitants of 
both ])lac(^s. In Ihiddoii's Wood, wliicli occupies tiu' greater 
jiart of thjiisc little emiiicnees, aud* within liall‘a mile ofQtiorn- 
den, aro siluated^two or three inc m^iderahle ''|uanies, one ol’ 
which, however, is reniarkajde, a.s^will prescuitly he noted, lor 
the veins or dykes^tia versing the ryvck. . - 

The openings abovemenfioned, jeigetluu' with a small one situ- 
ated about a mile nearly SW of iyount Sorrel, and called Simp- 
son’s Pit, remarkable also fnr it;.* wxliibitiyg the ajipearance of a 
very determinate dyke, tlie whole catalogue of the 
(puirries observable iYi this rock,'und whicli olfer the principal 

’ j ^ 

* Wii request thus to express ublij^atious to Jackson, Esq. residing at 

iVIount Sorrel, and the pr'-scrit pnqirietor ot' the quarries, tor his polite attention in 
directing our observation to every j)oint wjiicb he considered the most likely to inte- 
■ rest us, - 
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opportunity for studying’ its nature. Some rocks, however, 
appear in situ on an eminence between the* town and Buddou’s 
Wood ; while some also overtop the surface of llothley Plain, 
of which the gradual descent begins at the abovementioned 
{[uarry, called Simpson’s Pit ; and in the* earlier part of the 
* descent oftliis plain, rocks perfectly resembling* those of Mount 
Sorrel occasionally overtop the gt^m'ral surface, sinking*,, /is has 
already been observed, ultimatel y beneath it, and sQxumpletely 
that it is impossible to discover their connexion with those of 
ihe Forest. 

The aspect of I.Ih^ iMoimt Sorrtd rock is graniti^', and hand 
specimens may, |)eihaps, he Ibuml, of which the ingredients 
appear to l)e confined to those commonly co^isidered as being 
essential to granite ; namely, <(uart'/, fels[)ar/'and mica; for the 
horab\^mde which g(‘iu*rally is sulliciently ap])arent, and which 
often abonnds, is occasionaliy so luairly wainling, or so minute 
in small s[je(‘iuiens, that it may easily be overlooked. In reality, 
ln)wev('r, niuc'h of that which ap[)ears to be lelspar, is not that 
minerah l)Ut ch*a\ C'landife. J'’pid<.)to, oc,casionally enU'rs into its 
coijiposition, bjit uiori* generally fonnd in small nests or veins, 
wifjEh semi-traii^pan-nt (piartz, when it is someliines ass()ci<ited 
will magnesian earhoiiatct of linn*, which (‘li avt s into rliom- 
Ixhls, ‘and shn\lv el!ervi'S(.*es, in dilnlctl Jiiuriatie acid; silvery 
talc appears scaneliuK's on the (juartz ibutid in \(‘iiis or nests in 
the rock, and the siimc siibstama; (h’ \aiinns (‘oloiirs eiilers into 
the C(mipo;siti(m of some of tho'^e Vv hicli o'.eitoj) tlie grassy slope 
of Holhley Flain. < hlorile also in small (pianUly is sometimes 
diifusetl through tlie. mass, and occasionally appears traversing 
it in thin irregular vi'ins. , • 

The quartz lailoring into the <u>inpositiou, oi' tliis rock is 
Iranspru'iml or semitiam>|>aum(. tlie* mica in thin hexagonal 
plates, ami the smiiic.es [uoduced hy dividing tliem parallid to 
the terminal plmie aic \ erv splendent* and of a cohon* nearly 
a|>proaching to lilack, hiU by transmitti d Irghtllie laniinje aj)pear 
of a dingy-hrown. 'The linnihlendc is oi’ a dark hoftle-greon, 
ajjproaching to black. The lb*lspurami cieav(Tandite, whicliare 
almost const ant, Iv tJ:e prevajilng su1}st;inces^ vary greatly in 
colour, are iiitei?aingled in th^ mass, and cannot alway s ^f)^-*dis- 
tinguislicd from each oihrr 1 y t'licii^external charajtcas. Both 
tir p ^ominonly red oi; reddislA and this colour is sometimes so 
powerful ill the cli^avidandih'. to jmpart to it the aspect of red 
jasper, particularly w)umever\it assmu(\s in any degree the 
appearance oi a vein ; the ))lam'NSgroduce(l by fracture are then 
<generally curvilinear, and without hisio* Sometimes, however, 
tile felspar and cleavclai^dit<! ar^* intermixed, either simpdy, or in 
such a manner as to impart to the rock a porphyritic clTaracter 
th^ felspar is^g( nerally translucent, ;?nd the imbedded cleave- 
landite white and nearly o))ai|ue; and the <^lher ingredients of 
the riiick then form a small grained paste. We ^vere not in the 
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first instance a,ware of the intermixture of these two minerals 'in 
this rock, and considering the whole as felspar, we should have 
contented ourselves with the observation that a part of it yields 
to the pressure of the edge of tln^ hard miiu^ralogicaj knife, 
which felspar does not, but for the discovery of Ah Levy, that 
mucli which has*^ been considered as felspar is clcavelandite ; the 
announceincnt of this in the Anna/s for November last, induced 
us to examine all the varieties 4>f this rock with great attention, 
and we liave been convinced of the intermixture of the two 
minerals by procuring fragments froTn the same specimen ; 
which, submitted to tlie rellective goniotneter, aiibnled us s(^pa- 
rately the ;Aigles of tln^ Ino substances ; felspar cleaves with 
ease only in that dire(‘.li(»n which affords an angle old)()^\ wliilo 
(‘lenvelandite yielok' with nearly e(pial ease parallel to all the 
])lane.s of its [)nmary crystal, and we lia.v(j consequently ol^tainod 
the measurement of u*Il its angles. 

Idle Alount Sorrel rock thus (•oiistituted'-' nill be judged by 
some to be a. syeiiiO'; wlnh; others will consider it to be a eva- 
nite of lln^compoimd kind descrdxMl l>y Dr. Mac taillocb, in ids 
excellent "freafise on Hocks, under tlu! d bird Division, relating 
to that rock (p. ‘JdS), and it is to be rcgrettiul that no sufiicifmt 
means of determining its ac tual geological position (wliich ahme 
miglit settles the question) is alforded, sinc’e it is not seim in 
connexion with any other nx'.k, save lln^ beds (jf the new red 
sandstone, wldcli, as has already been stated, repose on it. 

.Hut there* are still some cirenuistaiicc's regarding this rock 
which merit attention. It. not. unlVe(|Ueiitly includes citln-r 
irregular or somewliat splierical masse.s, varying in size from 
al>out an inc|,i in diami ter to nearly a foot, and posses.^ing a tr)tally 
dilierent aspect to the. rock itself; some of leave a.t fust, 

siglit the a]3[)e^aniuce of fragmimts, hut not evijn a close inspec- 
tion with a glass can dise.ovor tin- precasts line of junction with 
the rock, d lieir aspt'ct <is linogramc'd, and their composition 
n[)|)ears to be, minute (juartz, felspar, hornblende, and chlorite, 
upparentl\ imbedded in a substance ol’ a hair-brown colour, 
^^luch yields to tlu' knile reachh, ami i^-se-mliles steatite. The 
mass partakes of a bro\\n colour w ilh a t mge of green, e.'3[)e-’ 
cial1]^\vhen mois*(en(*d : in one in^pance, spcicks^ol'ycdlow copjier 
ore ahrr 'y/nil Isli pyriti's wc'ie ap|pirc nt ; iu anotbeu’, iUo sanit'. 
ingiedicMits ;lr(! visible', and' as c Ih^ vesctuiee is jirodiiced by the 
application of diluted muriatic ai^d, it maV assumed also to 
include cah'aif ous spar. * ^ 

This rock also ceniains or dvkes : tluj sulistances ol' 

* noi inakt' particul'ir ••xr'-jitiun of tins rork, nu accniir.t of its cDUtain- 

in;j; rU'H'. t'laiulitt' abinnknitly. "J'liis inim’raTSnj.s siiirr IvTn t’nimd into lii.‘ cniu- 

^v»‘.itn>n (d’f, pnrplivritic from ('(niuvall ; in tm* ^raniu* oi’ Slnij) in Nt'esUnon'- 

and ii-* a pnrpl.vrv tVo’.n ( Tilt in Srotlariu as annoion-fd in tin* ,tu'iai\ lo 
I>f'i-'‘nd)er ; and still inorn lu'cntlv in the [lorjd^.yritir rneks nl‘ C'haif.\vo()d Forest; Aiid 
probably also iji the nei ;hl)onrinj4 trrj> roeks ot‘ <?nui\y, in Fvelee'^tersbii e ; in eui'b ol' 
tlie^e it is ai ^oinpanicd l)y tclsjKir. 
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^lese differ greatly in aspect and composition, * In some 
distances they are scarcely discernible from the rock itself which 
incloses them ;• in others, they appear to consist chielly of 
steatite;; and in others, of a substance which occasionlly has 
much resemblance to the inclosed masses jwst adverted to, and 
which, in one instance at h.^ast, is not to be distinguished by 
the eye from hnti-grained basalt. 

'file dykes of which tlie substiy)ce greatly resembles the rock 
of Mount Son el, though in a soimnvhat disintegraWd state?, and 
containing some reddisl^ .st<?atit(.‘, are situatral not far from the 
ea.^t^.Tii oxliomity of‘ the hue of (|uanies at tin? backol tlu? town: 
they are two in number, both rtm 1^ and W , have pi4L‘tty deternii- 
iiale walls, and are visible for about 12 ieet; that is, to the depth 
at which the* rock lias Ijceii (luarried where - they occur. One 
is about 20 inches wide at tf^p, and after narrowing a little, 
dividr\s into two narrow branches; the other is about two feet 
wide, and underlii's a little towards the north. 

The veins <u' dykc?s v\hicli consist primarily of steatite, traverse 
a rock |)erfecily ic;seinl)ling tlu‘ n‘ddest varic‘ty of Mount Sorrel, 
in Ih.amuonfs (piarry, which is situatt?(l on the edge of lUiddoii’s 
W(H.)d, beside? a road h ading from (^)uormi(m to Kothley, and 
about half a mile from the former place. Three* v(?ins are here 
Aisible wliich are jiurallcl, run nearly due E and W, and (?ach 
may be traced on an uv<*rage about 00 feet, the walls being 
mostly vmy determinate : the two southern veins are about four 
feet apart, and tin? tliird is aliout 22 feet on the nortli of the 
nearest to it : th(?y vary fr(jiu hS inches to two feet in tliickness. 
The substance, of the southernmost vein, wliich underlies a little, 
to the south, is a greenish steatite, which is traiisluoeut, 
yields to the pressure ol‘ the nail, ami incloses a tew specks of 
]H)rubh?iidt‘ and talc. li.\teriially it^ is, however, in a state of 
disiut.cgratiun [irobubly from e\[a)sure, and readily crumbles 
down into a greyisli-wliitig and sonunvliut uiietuous powder ; 
and ill places it is assuciati.'d with a harder substance whicli is 
granular, and which has the aspect of steatite of a, mixed rod 
and green coleair, and incloses quartz avid hornblende. The 
steatite of the middle and northernmost veins, which are nearly 
or quite viuticM, is nut (juitf^sosoft ; iifinclosiis specks of horn* 
blende and chlonte, togeth v vvitli small masses compio>i‘d of a 
reddish substance li.seuibb ig hd>iist.one, or compact Ihlsjiar, 
dissociated with def’<)mpo:sii g horiibU'nde. ft is observed liy 
J)r. Mac (hilloch, in Iri'atin;^;^ of •some of the more compoiiiid 
varieties of granite ilescribed bq him, that it is doubt Ihl wliether 
the apparent steatite of some vai^icfiios.may not be decoiu[)osed 
tah? or chlorite, -an observation that may,/ perhaps, have s«)me 
b(?aring on the ^teatitr^ol’ tiu'se veins. ^ ^ 

On the tacf? of the rock S of tliese^veins, w e observed a mass 
<tf a bluish cSst, about 20 feet wade, and 0 feet high, greatly re- 
sembling the substance of the dykes, presently to be noticed, and 
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reposing on the rock of* the quarry, and bounded by it on each 
side ; we could not,Jiowover, perceive the actual junction. f 
There are two dykes of which the substances* much resemble 
each other, except that iu one part of one of them the iv)ck has 
greatly the extornatcharacters and appearance of a fine-grained 
basalt. Just beside tin? road that divides tlie line of quarries 
which overhang IMount Sorrel, we perceived aiiicng otljer stones 
broken up jbr tlie n'pair of thefoads, many fragments of a bluish 
hue ; and on inquiries respecting the place from which they 
were taken, a vein running nearly N dnd S, and about a foot 
in thickness, was described to us as existin<g beneath the rubbish 
just where the road turns to the left round the house inhabited 
l3y a clergyman whose name we did not learn, but on the oppo- 
site side of the rmvk We, therefore, did not see the dyke in 
question. The rock has, in no inconsiderable degree, the^vs]>cct 
of a granular basalt, and though considerably hard, it yields to 
pressure with the knife a grey powder pretty readily, Tlie only 
discernible substances in it are extremely minuf(i and slender 
crystals of transparent felsjrar, and siunetimes cubic, sometimes 
octoheciral crystals of magu(‘Uciron pyrites, together with occa- 
sional specks of a yellowish-white substance which appears to 
be laminated, but does not efliu'vtiscc on the a[)plication of 
diluted muriatic, acid, 'flu! base or imbedding substance is not 
sufludently chaiacteri/id to enable ns to decide upon its nature; 
it is, however, consid('rah]y soft, and ^^lu‘u reduced to thin frag- 
ments is translucent, of a slightly brownish hue, and contains 
extremely minute specks of a dark-green colour. It seems, how- 
ever, intimately connected with that of the mass constituting apart 
of file dyke about to be described. This dyke is situated in the 
small quarry called Sinqison's Pit, in a rock perfectly resembling 
that of Mount Sorrel, and about a mile S\V of the town, at llui 
head of Kotliley Plain. It appears to run through tin; mound in 
wliich the quarry is situated nearly due N and tS, is visible for 
about 20 feet in height, is six feet wide at the lowest visible 
place, and somewhat narrowe.r at the surface, is nearly ]>erpeu- 
dicular to the horizon, has very determinate walls, and n^appoars 
about one-fourth of a mile SVV in a field occupied by the landlord 
of the Crowai IniKat Mount Sorrel}^. The substance of this dyke 
as it apfioavs iu the quarry, is oha k-luisli cast, yields readily to 
the knife a gvey powder, hnir is Ira/islucent in tliin pieces, exhi- 
biting, by the assistance of the gl‘f)/(.s, a multitude of dark specks 
which appear occasionally to tinyp^j the mass of a green colour ; 
it scratches glass feebly (a ciiT<mslance not anticipated from 
the use of the knife, andLi' hicli may be owing to the presence 
here and there of minute and slc^jider crystals of felspar, or of 
quartz too finely intermixed for observaticai), but its substance is 
left on the glass. The mess itself has somewhat the aspect of 
steatite, an aspect which is not to be observed where the dyke 
^ reappear? below : here it very greatly resembles a granular 
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basalt, and Is sufficiently hard to admit of a flat conchoidal 


J^acture ; it yields to the knife, tliough not without considerable 
pressure ; is oPa dark colour, owing to the thorough intermix- 
ture of^pecks of a dark-green substance, and the slender crystals 
of felsj>nr are innumerable ; but neither rjuartz nor any other 
mineral is to be detected oven by tlie hclj) of aJiighly magnify- 
ing glass. The rock in immediate contact with this dyke did not 
appear to have suffered any altej;^ation. 

riie rocks of Mount Sorrel are occasionally also traversed by 
small veins wliich mofc dccadedly belong to the rock itself. 
These veins sometimes resemble gTamilar felspar, sometimes 


granular quartz : they are always of a red hue : when of felspar, 
they appear to incliuie minute specks ofquartz, hornblende, and 
cldoritc : while those ofquartz inclose crystals ofquartz, felspar, 
hornblende, and iron pyrites. The veins of white or translucent 
quartz usually contain cldoritc, and sonuitinies epidote. 

No appearances of n'gular stratification are to be observed in 
any of t4ie quaiTi<is of' this ro(\k ; at the western termination of 
their line at the liack of the* town, liowever, slabs of cousidera- 


]>1(,‘ diincnsioii arc [U'oeun^.d, owing to the ])resence of nearly 
j)arallel fissures in two opposite directions, biilh being nearly 
vertical, and those producing the largest plane, running nearly 
due and Ju tln^ quarry at the other side of the bill, and 
due \\ of’ the windmill on its summit, are to lie seen some natu- 


ral cleavages in various directions, which, v^ithout sulhcient 


caution, might be mistaken for dykes. 


t)/' l/fc U(tr/:s nf Charvirood Forest . 

Tlu', rocks o(’ tlie district of Chainwood Forest, coloured 
yellow in the accompanying skelcli, differ greatly in respect of 
aspect and composition, and vary ^o greatl? in tlieir external 
( htuacters, that although, from the <mT.un)stances attending 
them, it i> Imj)ussiblc l<.) doubt lheir«comTnun origin, there are 
vaihities which, if lakcn separately, would, without previous 
acquaintance with tliem, be judged to l/e ol' very dififcrent ages, 
since even some of tlu', proximate rocks appear to poNsess as 
little mineralogical aft’mity jls chalk and Hint. 

The greatei^pavt of these.^ocks arc (Vrtaiidy schistose, but in 
degrees varying from a Hssil^ity approaching that of common slate 
to that of t he rudest kind iii whictf this seeming cfonsequencc of 
structure is to be perceived ^ even tlui most completely schistose 
varieties dlH'er greatly in CiVmpcsitiou and external character ; 
while those that are least so *,dlcu contain fragments of other 
substances which, perhaps, tend to characterise the whole (since 
all the varieties occur intcrslix^ified withoutany order), as belong- 
ing to that class ol» rocks vvhiclr are deiioininatcil by Ui’. 
JMacCullod) primitive slates; by otiters grcyvvacko. And here 
it may be pertinent to remark, that in no instandfe was any trace 
of organic exuvicB observed. 
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The slate which most nearly approaches tliat of Wales in 
colour and general characters is found in a small quarry at the. 
eastern extremity of'Woodhouse Eaves, but‘it is not so fine, and 
is less fissile. The still coarser varieties of the several cpiarries 
near Swithland are preferred as roofing slates, tliougli rarely less 
than one-fourth ,pf an incli in thickness, and frequently varying 
to half an inch, being of unequal thickness throughout, with a 
surface often undulating, though ‘ at odd times,' as the quairy- 
inen expressed it, they are reduced to oiie-eiglith of an inch. 
These slates are v^plit by tlie workman uliile in a. standing posi- 
tion, the slate being supported by one hand covered by leather, 
and also by tl^.e arm ; while it is struck on the u[)|)er end by the 
other liand, with the edge of a sharp instruinont, in form rescuu- 
blinga coo[)er\s adve. The general hue of these slates is green- 
ish, and they readily yield to the knife a greyish powder, a cir- 
cumstance inducing tlje conclusion of their soilness ; while, on 
the other hand, their edges cut window glass freely, showing 
them to he compounded of at least two siibstaiutcs didbring 
greatly in respect of Jianhiess. The rcapplication of tlie point 
of the knife along the surface gently, and witli tlie knife loosely 
held by the hand, indicates tlie ])assing of the })uint from one 
liard substance to anotlnu' through a softer, the line of section 
becoming consequently irregular. The tliiu edges of the slate 
are translucent, when very thin approacliing to transparent in 
spots; and by transmitted liglit it becomes (wident, that the 
greenish hue of the slate is derived from the presence of a mul- 
titude of s[)ecks of a Ijlackiali-greeii colour, which we consider 
to be chlorite, because veins of that substaiie.e are fre([ueully se,en 
traversing the slates in conmeviou with opaque quart/. The 
muriatic', acid has no perceptiblr;* action on these slates; aud we 
conceive tiunii to consist of a granular quartz, and of chlorite, 
imbedded in another mineral which is considerahly soil : this 
we believe to consist of silex and alumine, in a schistose form, 
thus imparting its slaty character to the rock. On cxar-niiiiiig 
these slates witli a vc?ry .powerful glass on the fractured edges at 
right angles to tlie plane of cleavage, minute and brilliant sur- 
faces are perceived which have the aspect ol transparent quai I/, 
A vein of yellowish talc inclosing gniins of cpiart'; traverses the 
quarry at. the extremity of Woodliou je Ivaves. 

VVe liave l)%‘cn the more purtieu|jr in describing this slate, 
which is the prevailing one of tlie c^ountry, from tlie belief that'" 
all the varieties assumed by the fjc^ks of this tract, are consti- 
tuted of the same materials, differp.g in their several [iropurtious 
and state of aggregaliou; ofcpm.se we do not iudiide the foreign 
substances imbedded ju some of the varieties, apd which occa- 
sionally have the appearance of ffaguientq though we cannot 
doubt from the coiupositiou and tdiaractcr, tliat some of tlie 
included masse^jj are of (•ohternporaneous foniiati(t.i with the 
rock itself, ilcnce it becomes requisite to give some account of 
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the various forms in which these substances appear. In some 
instances, the chlorite, instead of being disseminated through- 
out the mass, is arranged in irregular layers, thus in)parting a 
schist(jse character to it (Windgate Hill, Great Bucks Hill, &c.) 

Near iSwithlandare several ejuarries of tlui slate just described, 
one of which is estimated at 150 feet in lengthy and as much in 
breadth and depth. In all the quarries the run of the edge of 
the slaty cleavage is, as before related, NW by W, and SEby E, 
the broad surface of the slate dipping about 72*^ towards the NE, 
and it is to be remarked, that in each quarry, and particularly lu 
the largest, tluire is a rim of the best slate, about 15 feet wide, 
forming a kind of vt^.in paralled with the direction oi‘ the cleavage, 
and flunked on eucdi .^ide by an inlerior kind of state; parallel 
also to this vein of sujierior slates, is another vein (if so it may 
be called) ol‘ a sulistance which is of a grey or greenish-grey 
colour, of a granular aiipcarance, and C4>nsisting apparently of 
the imbedding substance or paste «)f the rocks of tins district, in 
wliicli olilorite is ahundantly disscminateil in particles and nests, 
aiul occasional s|)ccks of talc; ipiart/, from its Jiardness, may 
be ("oncluded to l)e an ingrtnliciit of tlie mass, but is too small 
to be‘ <U‘tect(^d by tin; gluss^ and tliere is no appearance of 
texture. 

Other inst.aiK'cs in wliich this substance assumes a graindar 
ajipearance o(:cin, und without any perceptible mineral imbedded 
m It (Ilangina.stones, Beacon Hill, &:c.) : sometimes it forms a 
paste ol'a dull-green colour, which appears nearly or altogether 
lumiogeiieons, pos>t s>ing asplinterv fracture, and varying greatly 
ill hardness (above Whittle Hill (piarry, High Swamiiore, Short 
(ditl’Uill); sometimes it is so soft as to yield readily to the 
kniib ; and the, (juait/ is so sparingly disseminated through it, 
that ultlnuigh it slightly scratches \\indow gkiss, the substance 
itself is left upon it. as a. grey powder ( flone'-stoue of Wliiltle 
Hill) ; in otlu r instances, it is mucluhardt r, owing most proba- 
bly to tlu; preseiuu; ul a gK^ater proiiortion of quart/,, but still so 
minute as to escape tin; eye (Bird Hill,* Beacon lliU, and other 
places?; these \arit‘ties are g<*neraliy fissile; as well as others 
ni which chlorite is perceptible as giving the gnauiish tint to the 
slate; in oth«irs, the gieei. colour isM.otally wanting ; the sub- 
stance lias tli('U a yellov ish tinge with every appcariTiice of 
lioniugejuuty, is I’reipn ntly^ hard**sonu.‘ti:nes so hard, owing to 
the aliundant disseminal loillof siliceous jiarticles t Iiroughout tht‘ 
mass, as to resist the kiiifd, and it llnai assumes tin* aspect (»1 
conqiact felspar, or of honistpne (Bird Hill, base of Windgate 
Hill, ckc.) ; but a substauct* of the ^same nature and degree of 
hardness also 4>ecurs, which is considerably schistose, greatly 
restmbh^s tlinty slati^, is greeuisb, arising, as is visibb by tra^s- 
mitled light through thin fragmcuig, iVom the jircwsencc of chlo- 
^ rite olteii disposed in irri'guhir lines (Morley Hill quarry). All 
lly.‘se varieties are more or less slaty, and the lamina: have the 
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same direction and dip as the more perfect slates of the quarries ; 
but although they occur in layers varying from one-eighth of a? 
inch to two inches ih thickness, these layers have not the same 
direction as that of the cleavage ; but this we shall presently 
describe. 

The preceding may ho said to constitute tite principal varie- 
ties of the imbedding substance or paste in wliat maybe termed 
its purer state ; in wliicli, ho\v(3ver, it is sometimes rendered 
irregularly slaty, by the iuterveiitiou of layers of chlorite ; the 
substance then, as \v(‘ll as in some of the purer varieties^ some- 
what res(unbles potstoue. 

The (prart7.<f which forms so important a (eatiiro of the vslates, 
and which doubth^ss is more tinely disseminatcal throughout the 
harder varieties of tlio rock in tlie state ofa mccJuinical mixture, 
occurs in two instances at least under very ditlercnt circum- 
stances ; in one as a b(’d or vein of considerable dimeusioh and 
extent, of granular (piartz, having the aspect oiquartz rock, and 
consisting apparently of grains of ])ure and nearly transparent 
quartz closely and strongly aggregated without any iiiterveuiiig 
cement ; this bed or vein (X'cuis in (Jrooljy Park, and ap})eared 
to us to run in the direction of the slaty cleavage observable in 
the tpiarrics and elsewhere, and with the saiiuj dip. JSlates were 
observable on eacli side, thoiigli not in close caintaet w’ith it. 
In the other instance, compact quartz of a green colour, and 
which but for the tuiiishu'cncy of tin.' (xlgc s might l)e mistaken 
for green jasper, exists in layers in a large masf^ in a field behind 
the lust house of Newton Linford, uhieh must distant from 
Grooby^ It lies innnediately between layers of tlie granular 
looking varieties of the coarse slates before desciilicil, and with- 
out anv precise line of demarcati'oa. Ibit this rock will be more 
fully described in avlverting to the subject of the. stnitihcation of 
the rocks of this dist rict. 

Hitherto w e have not rientiom'd these rocks 'in their more 
ordinary state of porphyries ; th(‘ asj^ect oftliesc differs greatly 
in difTerent places ; but \vluit^(»over their nature may lie, they 
are usually found coiinectefl with those' wadiavc* already deserilx^d, 
and generally in layers alternating with them without any regu- 
lar order of sucee-sion. ‘ Soiiu'tinu**', liowiner, they appear to 
form alhiost exclusively tlie rocky ein'nences, alia ady described 
as receiving eaedi its own individual ’^uinie, and esjiccially tliose 
of the western part of the forest, ncr^' to Thrinkstou. 

The imlxKlded substaiu'-es of the p’Srpliyritic rocks arc various; 
these consist of transparent crystals ot* quartz, whicli generally 
are small, or of translucent crystSls of fels[)ar, often very minute, 
and w'hich frecjuent.Iy are macles, or heinitro[)C crystals, and also 
ok cleaveliinditc ; these substances occir either separately 
(Jiroad Hill, Bardun Hill, c.) or togetlier in the same mass 
(High Swanmore, High Sliarpless, ^c.) and they'* are rarely 
abundant. Not unfnxjnently, however, instead of regular 
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crystals, we find small angular fragments of quartz (base of 
jhigli Swanmore, &c.) which, when the surface of the imbedding 
substance is somewhat decomposed into a wliite or greyish- 
white imd granular mass, of which the particles possess but little 
cohesion, are left protruding. In otlier insfances the fragments 
of quartz are intermixed with the regular crystals of quartz and fel* 
spar (IlighSwanmore, Sic.). Ihit tlie imbedded fragments some- 
times possess all the characters*^f the slate already described 
as including irregular lines of chlorite, and as forming layers 
between the other vaih^ies of tiu^ rock (Morley Hill quarry), or 
they resemblii a reddisii jasper which mostly is very hard, some- 
times brittle (ridge ol‘ Jiardon Hill), and occasioiuflly other an- 
gular fraguujiits appear of less d(*cided character. It is, huw'- 
ever, mauiiost to us, dial (he imbedded sul)stance occasionally 
diifeir* greatly from any of the jireceding, in possessing altoge- 
ihev ihe ajipenvance of sonic of the more homogeneous aiul 
greyish varieties of the rook itself*, hut. niueli liarde]’, and inclos- 
ing transparent crystals of cjuartz, and occasionally of felspar; 
these ociau in nodules, vaiyiag from the size of a nut to several 
imdies in diameter (Cliainl)cr Hill, lh?dler Hill, ridge of llardou 
Uiii); and though (Jiey may be separated from the rock from 
which tiny project ow ing to tlui progress of its deeomposition, 
yet there dois not, appear to be any piei’ise line* of separation 
Ix^t wa (Ml them ; thesis, theref'ori*, vve coiisi(l(M‘ to bi^ of contem- 
poraneous I'oruialioii witli tin* rock itself, as also may those 
numerous specks and patclu^s be., whi<di at first sight appirar like 
imijedded fragments, l)ut iu rea!ity present no line of separation 
tioni tlie rock itsi.‘lf, and are i^eiunall y liarder ; tliey are of various 
colours, grey, brown, or led loot of fjeacijm Hill, High 

Sharpless, Little (oiu Hill, ^c.) ^ 

The pa^tc! of tlll^se jiornliyries <*o?<.sists of all the varieties of 
the slaty rocks alreauy desenbed ; hut oct asionally is much 
harder than any o(‘ them, >inct‘ it lesists the knife completely, 
owing, as we assuiiu;, to (he mechanical /lifFusion of’ silex abun- 
dantly tliroughout the mas>., which then ))ariakes little or not at 
all of the schistose charai l(‘r (l)ase of W indgute Hill, Pedler 
Hill, Sic.) and rest lubles horjfstoiUMU* epinpacl felspar. 

. ^ 

In regard to tlu: actual stratification of tin*, rocks of Chara- 
wood .forest, two opjiosite atopearances claim attention. 

It has been memtioned tln,t tlie directirin of the cleavage of 
the slaUis and slaty rocks is everywhere nearly the same ; that 
the edges of the slates uniformly run within a point or two of 
NVV by AV, and SK by li; and thttt the only difftMence is 
apparent in their mori^jicarly »ipproaching and Slk It has 
also been mentioiu.d, tliat iu tlie largest (juarry near (‘AvithlaiuJ^ 
y. seam oftl^i' l>est slates runs in this*direction, and parallel wdth 
it a seam or vein of rock, (piiie difl’erent from the slate ; that in 
lhe*r|uarry cl()se to Woodhouse Eaves, a seaiv or vein of talc 
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inclosing grains of quartz, takes the same course, and we niav 
add that on Old John Hill, in Grooby Park, and in other placed, 
some of the varieties of the slaty rocks obv iously succeed each 
other under the same circumstances. In llinci’s new quarry 
near Swithland, and in the quarry near Woodhouse Eaves, the 
course of the best slates, which, in both cases, is about 12 feet 
wide, is not parallel to the cleavage, but crosses it in both cases 
at about the same angle, which, however, we did not asceitain. 

We have also mentioned that the roqks (.f particular parts of 
this district arc banded of various colours, dependant, a, we 
assume, on examination, upon the (luantity of chlorite, which 
we have no doubt is the colouring substance of tlo-se rocks 
generally, whenever, as is mostly the case, the hue is green or 
greenish. These ditferently coloured bands or layers aic dis])osed 
with the utmost regularity ])arallel to each other, and v ary from 
the Kith of an inch, dr even loss, to some inches in the knes,-, 
and the slaty rocks thus disposed munprelimid dino.'.l, eserv 
variety found in the district. I'liis airpearance is o ini- idaiK 
obvious on Morley Hill, in the northeiu part of tin, (iis'h a. oti 
the hill called Hanging Rocks on the caste. n, ■ ' M-i j'.h;, il '' 
on the south-eastern; while oti the w'estern sid a- : - o. st- 

ance on the north of Wliitwick, the rock- possess dn- ehi-.,o 
in a less degree, and there is tnore e.oidti.sKm appao. lO .(tive,! - 
them from the oiteration of e.vieinal eaiises having iel’t. j.n, 
blocks piled in the rudest iminet on each 

Although these hands or lavfr - are in the rock. ' 

several other hills besides ihosu jusl ’n. i.'mnrd, we seder ! iln-m 
because, though there . a j erhi!, ‘ o;> e-.n’h inli, oi 

the dip and direction ol 'lni bamls. . .cii -ii i' . ^ doin lim oUn.i in 

these respects, (hi Moiloy liei ■ e dip ,■ ■, th,* y ; cn 

the Hanging Rocks it is d V' t<i th.; li, an.f o.-- * jid ,)(■!■ i iid! 
to the S, but that of tlie rock- at I’n.* tool ot ■! .an I./' Il is 
worthy of note, therefore, that a., thesi, severat lull,, are siti.aled 
on the extremes or outer eriges ul the traet, the h.uuls r.f each 
dip away from the centre; and if these legnlar layers he 
taken as the order of rle[M)sit, and, therclore, as legnlar straiili- 
cation, they tend to shovy it to hav e taken place in the mantle- 
shaped form. ' 

But in whatever direelion these layers may dip, il is remarka- 
ble that the dqr and direction of the' more slaty’ purls of the rock 
is invariably as idjove (juoted, and. it is impossible to exhibit a 
more striking instance of this fact, than is manifest in a rock 
situated in a tield at the south-western foot of Old .lohn Hill, 
and immediately hehiud the lust house in Jsewtoii Linford. 
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vocky ropi^'sentod 1)y iho above sbeicb, is about 12 feet 
*!, aud is constituted ol'ulleniate layers of t^naui or greenish 
liitu’ e; less slaty (iSK), and ol“ blue slates (S) ; the central 
h! a , ‘ \ 1 , . do eeifain (d the Withers, of some of the more 
varieti(*s of'rork/altt rnatiiig u’ilh that which has 
,, irMribrd a> ‘greatly resembling a green jasper; 
r.i- - . ;< line dourarcadou i)(‘tvveeu them, nor does 

lo., La.i . ‘ 'OiV i-a hi O ’^r Ntriicture parallel with these 

{)! aha j)rodu<.-’ h\ loae: <*x|)Osur(* to the atnio- 
wljiidi i )• oifh on substances appa- 

(UiU)os(‘i! oi V. djr-n-ut ma{<?iuls, or, n)ore accurately 
le; "ii.ils in \ery ditfereut propor- 

.lud , o o- o. ..'cx, . d'he bauds hero, as 

un. c' »-< f' i: w’ii, to i\u- S, buuthe auulo differs; 
OhiVc . *b; \ '.'jii- n is ^ du idrav:i;;e of tluj slates, how^- 
t v(u\ . 1‘ ore {.lO istraiiiM d '\)td th«* rock, is in another direc- 
M'O!, i'CijiL, I r,.h'U.rtio aiii) tlial of the actual slates in 
all otiu ) r*'o!-, o! l!u ?o‘ct ; o unois , to the Nlv, and it is 
remarkable ihat tiio weui iiejjug of the rocks lying' bc-tween the 
slates has a tendency to stjanate tluun chiefly in the same 
direction. , ' . 

d'he ueatliering of iheso rocks, however, when composed of 
more* miiform materials, is too slrfl^ing in one or cases to be 
])assed over in silcm'e. The* masses chiefly seem on tl)e hill 
termed flu^ flangine; Hocks, have almost altogether the form of 
letrahechxuis, from two to six ur eight feet higdi resting; on the 
base, and having one ])lanc (umstantly (iip|)ing towards the E at 
an angle of and this plane is*parallel to the variously 
coloured bauds of wKich thf, whole mass is constituted, aii^ 
wliich in some cases have separated by tlie action ofTlieatmo- 
4fj)here u])o» them. TIte other insAmce is on the summit of 
Beacon Hill ; here the action has been carried still further : a 
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single rock about eight feet higli stands in the form of a doub’y 
oblique prism, of which only the base is beneath the surface. 


/\ 


This prism is traversed by crevices, or by indications of them 
marked by imperfect lines j>arallel to all its planes ; and so com- 
plete has been the action of the elements in sonu.* parts of this 
rock, that wo succeeded in extricating from it some natural 
fragments in the form of the rock itself. This rock consists of 
bands of somewhat diHerent colours lying ])arnllel to th(^ uj)per 

t )lane, and dipping towards the K at. an angle of -lo® ; the.se 
rands differ but little in character, being liiustjy of the more gra- 
nular-looking varieties, and cbn.siderubly haul. CUose to 
rock are several others of les.s dimension, luit of the same form, 
and whose upper planes dip at tiie same angle. It remains to 
be added tbui. we found the only cleavage practicalrle by mecha- 
nical force, thougti somewhat olrscure, is in this rock parallel t(r 
the ordinary cleavage of tile slaty rocks of the country, and, 
therefore, parallel to one of the .sides of the jri ism, visible in the 
preceding sketch. This, however, is one among a multitude of 
proofs visible in various parts of the forest, that although no 
other clca\aige is attainubh! l)y luechauical means than that 
which has so often been allndcd to, yi;l a long exposure to the 
elements produces similar effects’ in anollu;r direction ; and 
hence are to be ol)served in various places, rhombic juisms of 
this rock, hut the angles at "bicli the planes meet, are by no 
means constant, and where the rock is not’ Itanded, as it is in 
the above instance, the upper plaiui is altogether wanting. 

In conclusion it may be observed, that although in several 
instances (some of which liave been quoted) these rock.s 
appeared to be stratitied parallel to the cleavage plane— that is 
to say, some of its varieties succeed eacii other in that direc- 
tion, yet'vve are disposed to believe from examination, that the 
strntijk ation, which may be termed the order in whk!i these roek.. 
were deposited, is in fact parallel to the va/ ionslt/ coloured bands, 
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‘wflicli always are in a direction different to that of the* cleavage 
pUfno of the slates— never at right angles to it. 

It is impossible to view (he rocks of Charnwood Forest either 
in situ, or in hand specimens, without being forcibly struck with 
ilieir Tcsemblance to several of those in many jTarts of North 
Wales. The less j^erfect slates lying betAveen the granular- 
looking and imperfe(‘dly slaty rocl>; above Nantfraiicon quarry, 
almost j>errecl:ly resoluble the coarse slates of the Switliland 
(Hiarries ; while in severaPof die granular varieties oftlie rocks 
of the two tracts, tlie resemblance is absolutely perl'ect. Clilo- 
rite is abundant, and appears to be the cedouring maker of both ; 
tiiid both include small crystals of traus]>arcut quart;/ and of 
frispar, wlien (he rock is very coarsely slaty. In Charnwood 
boresl, how('ver, we ptu’ccived in many place s layers containing 
angular IVagmeuls of (piart/, and which are 4eft adhering to tin* 
surfaci', owing to (lie decuinpositlon ol t.lu* r(jcks, which in that 
state, like fJiose ofWaleSjare of a gnwisli- white* ecdour. In Wales, 
])on(Wer, dui included liagmeids, wliieh alone may sulhet^ to 
c'liaract('iT/e tin' whuh* scries ot‘ Cliarnwuud as belonging 1o grey- 
waeke, liavo lud yet l)e<'n de>t*i ibed as occairring, though from the 
similarity of its Kjek^ and coarser slates to ol‘ those the 
I'orest, they may pnd)ably luaiafter be disi’overed; for in 
Wales the frrignuuits liitherto obsei ved in its rcjcks ap])ear to be 
ehieny coidiiU'dio a sl.ity substance, not unlike tbnty slate, and 
which is actually 1‘ouud ?>/ si/n botweiui layers oftlu^ rock itsc.df ; 
the same suh>tan(:c, as v/ell as tin:* nodules \vhi(‘h appear to b(^ 
l•onlt*mpovan‘;ous with tin' rock, is liki:wise Ibund in Charnwood 
I’ovcsi. ^ 

ff, how(iver, the eharaclers i»l (he* i<u:ks of sonn* parts of 
N(/it}i Wales should Inueafter decid-# tlieiii Id l»e gre^vwacke, 
llnuv are odnus in which tin' cliaractfus .sccun so a1)solutely 
t'jlcose, that, it may be fuuml dillieult t(f assign tlui wlnde to one 
eoimiioii origin, and cfiually so to ><*paiate them, on ae.count of 
the close connexion of tin; whoh; as ie<jfards pv)sitio 4 i -and tlui 
«‘onstaut dirc:(*lion of the slaty cleavage through all the varieties. 
In Wah‘s tins direetion is alio^it. KV, and S\V , tlie slates btung 
either verdeal, (h' fli]> at an -angle of a’ftout 7‘i'M,o tln^ \V oi* 
SF' wdiile in Chaniwaxul Forest die u[>p(’r edge of tlu: slate, 
uhvays runs about jV\\ l)y W, and Mx by Ig dippii*ig uniformly 
about 72” a little to iln^ <‘asl ofN. 

vVssuming the direction ol' tin* variously coloured kayers so 
obvious in many parts o(‘ (Jharnw'ood Forest,, to lui that of (lie. 
stratification, whicli, j)eri)a[)s:, will sc^ixady lx? doubted, and 
which, as has aloVady ),^,erii saijl, differs in (lillerent parts of tlnj 
tract, it may be remarked that this has not been obst-iaej in the 
sajue degree yi Noiih Wales, although it is sutncleutly visible 
near tlie summit of die (’Icv/eth, a point but little inferior in 
elevatii>n to that of Snowdon itself. 

Ntgr >SVr/cq VOL, VTK c * 



!8 


Messrs. W. Phillips mid Kent on [Jan. 

« 

Rocks of (jroohif and its IS'elghljourhood, y 

Considering the nafiire of these rocks, which appear to belong 
to the tra]> family, it would have been especially de^jrablc to 
have perceived their connexion either with those of the forest, 
or of Mount Sorrel, to neither of which do they seem to possess 
any atfinity ; but although we anxiously sought the junction^ 
there did not appear any op|V)rtiinity of perceiving it. Owing 
to llie causes l)ei’ore mentioned, w^e did not observe any place 
w'here their ap[)roach appears on the surface nearer than about 
one-lburth of a mile, as on the noiih ofM urklield Knowl, which 
consists ot* trap. It is rcMuarkable tlrat when tins knowl is 
viewed from the road from (irooby to iNlarklield, and just before 
it turns southwards to tliat plac(\, live ridges of ihc* trap rock are 
perceived lunning down its side in the direction of the slaty 
cleavage of the rocKs of Charnwood. \Vc mention this fact as 
it t‘xists, w ithout any suspicion of its cause, or that tlles(^ rocks 
leave any connexion with slates of anv kind, and esjxa.ially with 
those of the fon'sf ; the spaces betwt en the ridges are covered 
by a thick heiivage. 

About om'-f(jurtli of a mile on the nortii of tlie low(U' extre- 
jnity of thesis ridges is a (]uarry l)eside lln.' road from (Jrooby to 
Tlirinkston, and <‘alled Hound ('liff Pit, in whicli the rocks of 
Cliarnwood are broken lor tlu‘ pur])Oses ol the vf>ad, and wliich 
here are traverstal by veins of a yellowish-green substance, 
which, from its hardness, and from the terms of some minult' 
crystals observed in crevices of the rock, consider io Ivj 
epidote. Tlui space betwanm this tpiarry and t.lie^ termination of 
the ridges 'd‘tra[) ;0. the foot of iVlinkfudd Ixnowl, is, Innvevt'r, 
covered l)y grass, oj’ by ( iiltivated soil, e\c(;j»t the small part 
occupied by tin; rt)ad. 

We observed this rock but partially; nanudv, on the N in 
Bradgate Park; thence by (Irooby Pool to (droohy, and from 
the latter place by Markiicld to Marktield Knowl; but these 
rocks exieud, according to Mr. (jlreenough's map, S and SW of 
the lilt ter place, above two miles. 

Tills rock consists primarily ;of hornblende often distinctly 
laminated, intermixed witli small masses, never exceeding the 
size ot a pea, of a rcddisl.i> substance, often greatly possessing 
the aspect ot ctimpact lelspar, the fractured surfaces being com- 
monly without lustre ; these two ingredients constitute the rock 
in about ecpial i)roportions ; in other instances the red felspar (if 
so it may be termed) has a distinct though not brilliant cleavage, 
but only in one direction. With the reddish substance is often 
associated another, either of a liglit or bottle-green colour, of 
which* the surfaces are more brilliant than those of llie former, 
and we succeeded in detaching several fragmontf; having cleav- 
ages at least in two directions, but scarcely bright enough for 
the use qf the reflective goniometer; one of them, hovvever, 
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afforded, by several trials, an aaole so very near to one belone:- 
ino' to cleavelandite, and which ol‘ course does not bcloui^ to 
fi'lspar, ^lat wc have scarcely a doubt of* the existence of the 
Ibinier mineral in this rock also ; the green 'crystals are some- 
times obviously included in those of a red colour;' and we con- 
ceive it to I)e not improbable, that the close intermixture of tliese 
two minerals in that whicli is ('♦rmed compact fels[)ar, will 
acc(iunt for the presence of* soda and potash, both of which, it is 
observed by Dr. Mac (Afiloch, are constant ingredients (jftkat 
subslance. llotli tlie red and green varieties yield to pressure 
uilh a liard mincralogical knife, the green being sofnewhat the 
softer of the two, and therefore apjiear to be less hard than 
f'elsj)ar usually is : somelinies this ro(‘k contains minute^, slender, 
and transparent crystals, which, from their superior hardness, 
W(' coiKSHler to be felspar, and s})ecks of gr^en or of yellowisli 
steatite, and oxidulmis iron in minute rc’gular octohedrons ; 
qnaitz is a« fre(pu'nl. ingrtMlieni ; mica, and epidote occur more 
rarc'ly ; in the (juarry \V of (Jroohy, wc, observ(‘d tln‘ rock 
traxcis.' d ])v \eins, in one instance two iiu lies thick, of a hard 
llesli-C()luurcd subslaiKM>, wliich may be (‘leaved into curvilini‘ar 
rhomboids, in tin* cavities of which were* minute crystals in that 
Ibrm ; and as these crystals, and tlu^ snl)stam;e including them, 
efiervescc slightly, and dissolve slowly in diluted muriatic acid, 
and as the crystals aii'oj’ded angles of al)ont ]0<k’ dt/ hy th(j 
uillective goniometer, we. conclude them to be magnesian car- 
rauiate of* limiu The sales of llie veins are coaled w ith chlorite, 
wliich also is inchidial in the vein itself. 

In tlic quarry on the 1^ of (irooby, vve perceived a v(Mn o(‘ 
(jiiaitz and cii!orit(‘, and some appearance of the ro(‘k Ixang 
t.iaversial by a dyke m a A and S dire?lion, bui in too rude a 
mauner for us to ascerlam the fact, tlui walls, or wliul we con- 
c(‘iv(‘d to be such, being very irregnlur tuid iiideterminatt*, and 
tlui substance ofllu‘ siippi^sed dykc' Ixung (‘oinposed ot* the same 
materials as (l)e io<‘k inclosing it, but inucldtiiu'r grained. 

Although the connexirm (d these rocks with those, of Cliarn- 
wood Foiest was not p(‘iceived.f we consider it to be wcirthv of 
note, that alter dest (.aiding the sontli-vvestern slope of Beacon 
Hill, and lra.versing a held at it.s ))a^y, W(‘ lound, beside a small 
bruuk, some rocks of, very consideririale dimi'iision/ and vvliicb 
W(' lully believeal to be /// s////, so perlijctly resembling lliosi; of 
firoobyg that it was impossible to doubt their idemtity ofeompo- 
sitiun ; and it may be remarkial that fragments of tliesame roek 
almost constitute the walls of the m?ighbf>uring fields. Whether 
this lock be a dyke, or iy what ?jianner it is connected with the 
forest rocks of th(‘ surrounding eltw ations, w e had no metms of 
ascertaining^ since it is the' only one wh?ch (ncriops the herbage 
ui fnis comparatively low situation. 
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„ Article II. • 

On the Cri/Kifil/ine forms of Art if'nial Salts, 

By U.J. Brooke, Esq. FRS. 

tr 

{('oniiuurd from vul. vi. p. -I'JO.) 

Yt lias lircn lo me tlirif. these descrijitions of (he 

crystalliiu* /‘oiins the salts to he aeeonipanied by au 

exact analysis ol'eaeh, in order to avoid the chance otmisnoiner, 
and to render the description of each complete. It certainly 
would be more satisfactory to know the composition of the sails 
describ(‘d. Tliis c,Mnml, liowever, la^ convemcully i^i'ven with 
the lij;nre.s, but I have staled generally the authority upon 
whicli they have been sevtaally named, and tlu^y niav at. any 
time be com})ared with the forms ol’ ascerlaiiuMl cmapouuds. 


Sd/pliale of l^otosit. 


The primary form of tl\is salt was, 1 lielitway tirst determiiu'd 
by Mr. Levy to be a ri^bt rhombic [»rism, and described in 
j\h). 30 of the Royal Institution Journal; but probably from not 
possessing' sufficiently explanatovy crystals, Mr. L. lias not 
jioinled out the relation of ib^j primary form to the bi-pyramidal 
figure under which it generally occurs. 

I have been enabh d to do this in a 
very satisfactory manner liy means of a 
(‘ompound crystal whicli 1 havi* obtained Fiti:* *• 

from the srdution of a portion of this salt . - j>' 

in distilled water. 

Fig 1. is a single mddihetJ ervsiaJ. / V:'\ 
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f i“'. 2 is tlu! compuiiml {•rysLil, wliic.li 
consists of three siti”;lf; ci vstuls, so niiile<l 
thfil. their ujjper edges meet, at. angles oi' 
120“, and consequently tlieir planes ol 
junction incline to eai h other at the saine 
angle., Tience ' ‘ 
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IS‘24.] Cn/stalline Fonn^i of Artificial Salts, 

I Fig. 3 is one of the common bi-pyraniiclal 
rlystals, whose relation to lh(» preceding 
figures may be perceived from the corres- 
ponding letters oi) the planes. 

The ifnion of tliese three crystals at an 
• <mgle of* 1-0^ is a fact which recpiires sonic 
little explanation. 

It has heen liiUierlo sup]K:>sc(h tliat wlicn 
ci vstals nuiliuilly iii/rrscrl or peiulratii e.udi 
ct'luu’, the planes of mfcj’sciiiaa are parallel 
to th<i l)?‘iniary plane 
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'Mine sniiple lavA' of deere- 
ineni. Ami the* llna)retu’ order oi an;iu'j;i> • 

3 nentnftli(‘ ve.olet-nles of crystals skeins to laMjuiri* tins mode of 
coiubinalion in ////g crystals. i>ut the iinion of tlie threap 

crystaU which C(un[)ose. lig ‘J i.^ probably (lie result (.)f simple 
ac(‘rction, in llu? sanu! manner as(‘rystals of dit’tercnt substanc-es 
arc found adhering strongly tog»'tlier by the (dose; a[)position of 
tludr surfaces ; wilb this distinction however Ivetweeu tlie two 
cases, that tin.; union of vln; crystals in Hg. 2 is the result of scum; 
law wliicai does md govern the accidimtal miiou of hetcrogeiu'- 
(.ms cr\sta!s, mu* alwa.vs (wm ol*hom()g(‘ncous ones. 

1 liave b(;en led to this ('oiiciusion re)ali\(; to the structure of 
tln.se by-jiyiamidtd cr\ stal-;, iVom lun ing observed \\v\ apparent h/ 
intersve/rd crystal of clirysr'beril, s(*j>arat{; cjisily into six seg- 
jiicnts, tht' ))lancs i.if sect inn laong snlliciimlly l)riglit for moasnnv 
inent w’itli tlu' rolUad ivf* gonionu'tf'r, and inclining to each other 


ill an augh^ of tiO \ 


Sn/p/nifr pf Sodti, 


1 do not iind anv distinct cl<‘avage* ui tin; 
cvvsials of ihis salt, wlnc^e j)iim:iry form is 
an (dditjne ihoinhii' j.a'i^nf , • 
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Id on or c' i d*) 1 -‘S 

F on 

P (.n (■' . l;!0 -1.) ! I 

.Mou.^]' ^i) -.a 

;M uii h l;;i) ’.i-i 

jM on / 1()2 dS 

M on A' 13!) ds 


Nifiatc of Lead , — ISilrati of Biinftes, 

' • 

Tlio primary form of (hose- salts is a rcf^ii/tir octahciivii, buc." 
Vie crystals^are commonly so uincli*H'.ittciicd in one direction 
that their relation to tlie primary form is not vei*y apparent. 
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l-'iK- 1 . 



i /' p."' 

V 




I ig 1 is th(' reoniar ]jiimary rjyslal icstino; on oiio of its 
|)laii(jSj iiud hii\ its solid uin^ios truncated. 

P on V' 

oiw/ !:>;> it; 

2 is the ni(»rc* coiunion shu])!* ol‘ llu' secoiidury crystals, 
resulting Iroiu a disj»roj)ovtioiiate r xtcnsiou (d‘ some of their 


Ahticlk llf. 

Oil a nciv af illrclronuf^nvlisni. Uy Sir Jluinphi y 

Daw, 15iui. Pr( >. RS. •• 

On a s\d)j(a.-tso ohstuire as oleotroinagaelisin, and connectrd 
by aunloi;ies more or less disliiu:t willi the rloctrines of heat, 
hij^ht, eiectrieity, and clujiuical attraction, it is not diilictdt to 
iiaine hi/jiot hcscs ; but l.lie sci-, nee is in a state too Jicar 
iiitancy to c\]jec,. the devclopemeiit of any .satisfactory ilivori/ ; 
and its progress can oidy be oasured by new liicts and experi- 
inents, which may ])rcpare the wav lor cxtei/sivf; and geiK'ral 
reasonings upon its j)rin('i|d<‘S. Iiillnencful by this opinion, I 
am indu(‘t^d to lay bel’ure tlu‘ So(doty an account of an electro- 
niagjjetic plienomcnioji f ol>s('rve(i al)out fiflccm months ago in 
tlic laboratory ()l the Koyal ! nstit,at ion, and which i have lately 
had ail (u*(:asioii of witnessing in a more [lei feet manner, through 
the kindness ol’ Air. l\*pvs, 1 )V tin* use* ol' a large battery, coii- 
structofl under Ins diiectio'iis for the l.ondou Institution, and 
coiilaiiiing a ])air ol plates oi about JOb srpiare feet. Jn describ- 
ing thi.> plumomenon, ! siiail not enter into very minute details, 
because tlie (‘X|K’rimeuts, ^vllich led to the discovery of it, arc 
\(ny simj)l(', and, tlioiigh more distinct with a large*, apparatus, 
yet it may he observed bv'iht* iisf* of a j^air of‘pIat(*s containing 
iVom Uvi to lifteen sijiiare feet. 

Inmiediately after Air. Faraday had published Ids ingenious 


^ From the riuloi»op]ii;-ftl Tran^aciioiis tur Tart 11. 



1824.] Phenomenon of Electromagnetism. 23 

experiments on eleclromagnctic rotation, I was induced to try 
t)L action of a magnet on mercury connected in the electrical 
ciTcuit, hoping that, in this case, as there was no mechanical 
sus])ension of the conductor, tlie appearances would be exhibited 
in their most simple form; and I found that when two wires were 
•|)lace(l in a basin of mercury perpendicular to the surface, and 
in the voltaic circuit of a battery with large plates ; and the pule 
td'a powerlul magnet held eitlier above or below the wires, the 
merenry immediately began to revftlve round the wire as an axis, 
ac(’ording to tlie cumiimn cireinnslaneAS of electromagnetic 
lotution, and with a velocity exct.ediugly increased when the 
np/xis/Ve poles of two magnets were used, one above, the other 
])elo\V. • 

Masses of )ner(mry of several Incln s in (liani(!t,cr were set in 
motion, and made to revolve in this manner, whenevTV the pole 
of the PAngnet was lujld near the ])evpendicular oi‘ tli(‘ wirii ; but 
uiieii the pole was held abovei the inereufy bcitween the two 
win\s, th(i circular motion ceasial ; and currents took j>lace in 
{\m) nuireurv in opposite directions, one to tin,' right, and the 
other to tin* left of tlio magnet, Tliese i‘irciinislanctjs, and 
v.irious othoi's which it would be 1etli<‘us to detail, induced mo 
^o])olio\e that the [)assagt' t!]t‘ eleetrieit) through the )ner- 
rury pnaiuced inolioU'^ independent (d‘ the tie.lion ofthe magnet; 
and that the appearances wlu(‘h I. jravt' (h‘scribed were owing to 
a, composition of foix'es. 

I (‘udeavourc'd to cscert.iin the existence of these motions in 
the nuuxairv, bv ^'o^(ai^g it> sinfaee nirh weak aiads ; and dif- 
fusing over it iinely diviihal mattej-, siudi as the seeds oflvcopo- 
(limn, wlnto oxide (>f mercury, vke. but without any distinct 
result. It then omanred to me, that tVoin the |)osition ofthe 
vdres, curomts, if they (.xisto-d, must occur chielly in the lower, 
and not lln^ upper surfae(‘ of tlie nierr'ur\ ; amt I (M)ns(a|uently 
inverted the, form ('*f the experiuu'ut, I had tw'o copper wires, 
ol‘ about onc-si\tli of an inch in dianitUer, the tixtreimties of 
whicli were Hat and earefully poirslieal, ^ passed tlirough two 
iiolcs three inelies apart in llie botOnii of a glass basin* and per- 
peiulicuia’* to it ; tiny were cemented into the basin, and made 
.non-conduelors Jiy sealing~wa:f, (except at their polished ends; 
the basin was then Idled walh nu reury* wliieli stood vibunt a 
tenth or twadi’lh of an inch abov^^^the wires. The wires w(.*rf^ 
now placed in a powerful voltaic circuit . 'J1ie moment the eon- 
tacts w^erc made, ihc j^henomoam, whicli is the [)riu(:i[>al ol>j(Jct 
of this pajier, oc.cuned ; the UKU'ciiry w^as immediately seen in 
\ioI<‘nt agitation ; its surface became elevated into a small cone 
aboMi each of (he^ wires ; w aves llow'tul*oH‘ in all dinu lions from 
these cones; and llio t^nlv point of rest ^vas apparently wluu'e 
they met in the Cv-ntre of the mercury between the twf> wires, 
(in holding Ao pole (d a powerl'u! bai^ magnet, at a considerable 
distance (some inches) above one of the cones, its apex w^as 
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diminished and its base extended : by lowering the pole fiirth^ir, 
these effects were still further increased, ana the undulatir as 
were feebler. At a smaller distance the surface of the mercury 
became plane ; and rotation slowly bejjjan round the wire. As 
the majfiiet approjehed, the rotation bccaTne more rApid, and 
when it was,a])Out half an inch abov<.‘ tlu^ mercury, a great 
depression of it was observ(‘d above tlie wire, and a ^^ortex, 
which readied alnmst to the surface of tlu^ wire. 

In the hrst exp^niments wfiicli 1 made, the conical elevations 
or fountains of* niercairy were ala)ut the lentil or twelftl) of an 
incli high, and tiu* vortices apparcaitly as low; but in tlie ex[>e- 
rimenls made at IIjc‘ I.ondon Inslitulion, th(‘ inercnry being 
much higiub' alanc the vvirc.% tin (ieiation.', and depressions were 
rnucii more consid(nal)!'\ amountinL*; to tin* liflh tu' sivlli ()f an 
incln Of ca>iirsf’, iho iola{i«m tMol; placf; witli eitht r pide ot' a 
magnet or eitln'r wiie, or bolii toga thoig iercordine to ^he well- 
known cireniustanccs wliieli determine these i-lleets. 

IV) ase(!rtain whethr r llu‘ (‘tunmiinical ion of* heal diminisiiing 
the specilic gra\ ity of the mercury, had any share in these pin:- 
nomena, 1 placed a (hdicadi; iherimmietm' above one ul’ the* 
wires in the mercury, but there was no iniiiK'diate (devation of 
t(‘m[)(a’aUirft ; lln* heat ol* the nnaeurv gradually iiienaisiid, *is 
did tliat of the wires; but this imnaaisf) was similar in e\niy 
part of llm circuit. I j)rv)vt‘d tin* same thing mojc distinctiv, 
l)y making the ulioh* apparatus a I I. ’.nnomcler terminating in a 
fim; tube tilhal with merenry. At the first instant that the nn'r' 
(mry became (dcctromagneliig there uas no increase of its 
volume* . 

'fliis pheiuimenon cannot he attributed to comuion electrical 
re[)ulsion ; dor in tlu* clectromagm'iic ciremt, similar eltadrifn.d 
c.onductors do not repel, but altvaet each other ; and it is in tlie 
case in which conducleis ni oppo^^ife state's are bronght near each 
other on surfaces of* im'rciij v, that rtgiui^ioii take< [jiare. 

iS'or can the eilect lie referred to that kind of ac tion whic-h 
occurs when electricity jrasses (Voiu good into bad I'onducAors, 
as in t he ])heiu>mena of points dectriiied in air, as the fcdlow- 
ing tacts seem tc') Sttrl \\ives wc'rc substituted t*orcoj)per 

wares, and the appc arapia s were^llK* same in ki^Kl, and onlv less 
in dagrc'C' ; without doubt, in c'wn^ecpa'ix'f: of’ a smalle r cpiantity 
ot eleetric'ity jrassing through tin* steel wire's; andbv c'oniparing 
the conducting* powms of ecpral evlindei '; of* mcrciu v and stc'cl 
in glass tubes, by *asc.crt ainmg the cpinulilv of* iixui iilings tlu'y 
attraetc'd, it wa.'- loimd tlnit tlie conducting [>o\\ tu's of mercury 
were highei* than tliosr of slcel; llu' tirst, metal taking u]> 
lllty-eight grains of iron tilings, and the sei'oiid only tinrtv- 
sc'ven. 

AgaTii ; tiised tin was sulnstituted for mercurv in a porcelain 
vesscjl into whicdi w ires 'of* copper and steel we e alternately 
ground and fixed : tlie eleiatious were produced as in the mer- 
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(|Liry, and the phenomena of rotation by the magnet*; and it was 
jlund by direct experiment, that the conducting, powers of the 
tin, at and just before its point of fusion, did not perceptibly 
dider, and that they were much higher than those of mercury, 
Lasdy, •the communication was made from the battery by two 
tubes having ncovly the same diameter as tlic wires filled with 
meremy, so that the electricity, for some inches before it entered 
the basin, passed through mercury; and still the ajipearances 
continued the same. • 

Troin tile rapidity of ^tiie imdulai ions iMniid the points of the 
cones, I thought thiiy would put in motion any light bodies 
placed above the mercury ; but i could not produce tlu* slightest 
motion in a \ory light n heel liCiUg (ui an axle , iiiul when line 
powdeis <jf any kind wfux; sti’cwed upon the surface, they merely 
imdeiawnt nndulaiions, vvitliout any other change of place; and 
hue ir-^n filings sirewrd on Uie toj> of llu' <‘one, arranged them* 
>c‘l\es in right lines at. right, angles to thfi line, joining tlie two 
wiles, and remane' d statioijarj, ewui on llie ct litre ol the cone, 
'the tdlect, t lierelorig is of a novid. kind, 'and in one respect 
seems aiuilogous to ilial of tiie tid(‘s. It. would apjiear as if tlui 
passag(^ ol‘ the. I'leclricily diminished the iK'tion of gravity on 
the nuacury. And that t'wv.vr. is no chamge of volume of tlie 
whoh^ iirass of tlu‘ nicreiuy ajipi'urs fnun the experiment, p, 24 ; 
and this was shoaii likiovise h\ inclosing t he apparatus in 'a kind 
of inanomcter, t(‘rminating in a line tube contaiiyng air inclosed 
by oil ; and which, iiy its ('xpan^ion or e.cmtnu'-lion, would have 
shown tlui slightest change of volium; iu the mercury: none 
however toi>k phice when the contacts ware alU'.mately made 
and broken, unless the circuit was unintiuTupte.d for a siiHicient 
time to communicate; sensible liQat to the m(*rcmy.^ 

This pheiioimuion, iu whicli tlie same ellhets an; produced at 
the two opposite, poles, seems stron^^ly opposVid to the idea of 
lli<; ele'ctromagnet ic re^'ult.s lieing [»roduced by the transition 
ciuTenls or motions of' a single imjxuulerable iluid. 

On tin; coiijeclund part of tlie subject I shall not howa-ver 
enter, for the reasons stated in tlio beginning oi‘tlii;f papmg but 
I cannot with propriety (oiu lmie, wit liout ine.ntioning a circum- 
stance in Ihe^ Instory l?ie progn ss of elc'ctromagnctism, 
which, though well known to many Imllows ofthi.^ Society, has, 
I- hc;lii;ve, never been madi; pnhlwg nanu ly, l.liat we owe to the 
sagacity of Dr. ^\^‘llast^>ll, ilu; first idi’u of the possibility of the 
rotations of ilie electromagnetic wire round its axis, by the 
approach (d‘ a magnet ; and 1 witnessed, early in 1(S21, an 
unsuccessful experiment which he made to produce the effect 
in the laboratorv of the Uoval Institution. 



% 


3Ir. Danieirs Reph/ to Z. 


[Jan. 


Article IV. 

A Rcphf to xomc Qh.'^ervdl ii»is ni the Review nf An Em/ii/ upon 
the (.jnntitnJ ion «J the. Atmosphere, By .1. I\ Danioll, FRS. 

(10 tho Ivlit.or of the Annals of Philosophif.) 

MY OEAE SIH, />«■, 10, ISSa. 

f- 

In the review <.>f my Kssay upon llu^ Coiislituliou ol' the 
Atmosphen; contained in tlic last nuinbi r uf the Afnni/s^ your 
coirespondeht Z appears \(\ me to have (Ullen into sonu; miscon- 
ceptions whiidi I slionid 1)0 sorry toleavci uncorrected in a work 
of’ so much aiitliority. I tlu'reldrc trust that vou will do mo tin; 
favour to spare me rocun for a short reply. a 

In the lirst placid it is ohjccted to my theory, that “ it 
rests ii])ou the sandy I’oniidation of assumed partial chaiie;t‘s of 
temperatme in tlie higher regions of the atmuspluae, of the ex- 
istencii of which we have veiy insutiicicml twidence.’ Tiiis 
assertion, J must own, greatly astonishes me : for f certainly 
«'on(:civ(»(l lliat no meleoi(dooi<;al fact n'sftd upon Ix'lter aiithn- 
rity. I thought it in(h;e(l to be so geiu rally admitled, that I did 
not refer in my I'.ssay 1o the particular ci)sevvations ujmn wliieii 
it is found (id, •but merelv illustrated it by the observation of 
l)(i taic, of tin; suddt'U rise <d’ temperature accompanyiiu;' the 
formation of cloud at a groat < h‘vation. I might, now apjical, 1 
believe, to every ascent of evtuy mountain, .md evi ry aerostatic 
voyage, during which the tliermoaicter has hecii consulted ; for 
they all apptrar to nn; to agrct^ in tiio same result. Among the 
latter, more particularly, there are abundant instvmces in which, 
not only the t.emp(‘raliire of the atinos[>lu're has not followed 
the regular progre.ssion due to the density, but warm strata have 
been found interposed hetween cold, and cold between warm. 

I shall content myself, howev(;r, at j)iesent, with referring Z to 
llie simultaneous registers ke pt at tin; summit of St, J3ernard 
and at (jlcne\a, and which are pulilislicd every month in the 
HihliotlKapU! Ihuverselh;. lb' will tln;re lind that tluMlillbronce 
of tois^poratun; In’twe?;!! the two stations is j)er|)elually varying, 
and that, a.lthough the chang[M oscillate round the point of ecpii- 
libriuui, the g(‘neral law of llie decrease for tile aU.itiuh; is only 
develo])ed from a nuaJii of many observations. 

The S('cond objecti^iji i?(, ^Mhat to evolv(‘ so much lieat as 
would rais(3 tin' temperature of a consid(;rubIe mass (d’aiivand 
cause it to dilfmo; itself rapidly into distant laigioiis, would 
j’erjuire tin; condensation of a greaU'r (piar»tlly ofac^ueous vapour 
than is tikely to lie present in any given space, and also that 
this coudeusation should liot be gradual, Init should take place 
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, si|ddeniy to a very great amount.’^ From tliis extract I am 
aifnost tempted to believe that Z has not done me the honour to 
read uiy J^ssay^ l>ut on/j/ to review it . 1 have taken much pains 

to show at p. *>1, et sifi^ that such a sudden condensation of a 
large (luTuitity of vapour is not by any moaifs rerpiisite to pro- 
•ducc an effect upon the barometer, but on the caiutrary, that a 
gjadual ])artial increase <)(' temperature in tlie strata of an atmo- 
.s[)heric column of only two degrees is suflicient to depress the 
mercury ()*b‘i in. [f tliis ])art of ifiy illustration sliould not have 
Ix.eii uverlo(jke<i, 1 can, only at ])n\s(:'nt join issue upon the 
oi)inion ; pledging myself to examine im])aitially and thankfully 
any argument which Z niav lien^after bring against my coii- 
clu>ions. • 

iMy reviewer objcels in tli<‘ third (o an error into which 

not only mvsf'If but Mr. l.eslici has fallen, M7. that the particles 
of air Ml ])assiiig ovew llu^ .snr}ac(‘ of‘ tlie globe do not for a 
moment C(‘ase to giavitate, and that in) hofixontal movement of 
flu in will pro(iii(‘e ilw. slighesf derangennaii in a pfapendicular 
direction. lie ohseioi's, N<nv it is \mA[ known that any 
hodv, to which a [irojectile mofion <d five mih s per second lias 
i)eeu inijiarled, would nooltr around the eaifh likeu jilanet, and 
K'Oithl (vdsc lo i'jrrf ////// prc'^snrr (rn its .s7o»y^/rc. Any less 
velocity must ju’odiu'e a. pro[)ortional d(‘cve.ase of weight in the 
jearticles of air, whicli js known lomovi' at the rate of from bO to 
MM) miles per hour.’’ 

As tliis argument, if (Uinec.t, is indiaal (l(‘cisiv(4y sul)versive 
of ruy tiienrv, i trust tiiat I may lie allow(ai to illustrate it some- 
whal parliciilaiiy . According to tin,* proposition set forth by /, 
a. lo.uled waggon pressi s h'SN upon the earth when at rest than 
when in motion upon tlie load ! -A steam boat must rise out ot 
the Vvutcr ill proportion to llu* \eloeily communicated to it by its 
engine! ! And many vessels must doubtless }iav(‘ been iqion the 
point of upsetting from tliis ill-nnderstood cause! !! I'o these 
bodies, it is triug wo cannot conmnmicatc a projectile motion of 
five miles per second, but tlie former wilj move about live miles 
per hour, and tln^ latter pro)>ably ten, and *Hhese lcs?;er degrees 
of velocity must producu: a. yruportional ih'crease of w'cight.’^ 
Why a cannon# ball indoi'd wnea projiicled iVoni a gun does not 
mount in tin; air liki^i soap-lmblile, is not quite ol)vi(uis ; for.such 
a result one might undoubtedly V^xpect from the tlieory of Z. 
lint to be serious: — With a laudable (h-*<ire of corrccliiig my 
bliindeis, it is clear tliat the reviewer has fallen himself into an 
eiror of no trivial iinjiortance. (t is not true that any hotly to 
which a projectile force of /ive miles j>er second has been 
imparted, woultj revolve around tlu; earth like a planet, /////c'J.v 
///A‘ iifolioH ircrc lo lalo' place cu racuoj and acre aaojiposed In/ am/ 
pressure whalcrcr: ami no body that ever pressed at all itpon the 
luviace of tlte earth would cease to c\vcrt such pressure in con- 
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sequence, of *any dcj^ree of projectile motion Unit miglit be coni-* 
inunicated to it. It is not for me to suVuiise in what way it qni 
have b(‘.en possible for your correspondent to confound together 
pressure and gravitation, but certain it is that the planets do 
not press upon tli^ sun, nor the moon upon the earth.' ft is no 
less certain tl^at all the particles of the atmosphere do j)vess upon 
the earth, and, like the waggon upon the road, the vessel upon 
the water, or the cannon hall in the air, tln ir weight is in no 
degree dependant upon tludr ^notion or re.sl. 

dhese ar(‘ the. only obje ctions broig’ht forward liy Z against 
my iheoiv of the (’onstitution nt‘ (In* /\l nuisjiliere ; bitl lie 

suggesis tlial tile thiul table in Ihirt f. is fomuled upon an 
erronc’ous jAineiph’..” In reply to this, I must ohsene that ihe 
tables in this jiart of iny work >M‘re laU, ineuiit to he aeeura.t(^ 
representations of tlie difl’erentstalcs ofthe ‘.OinosplK iic (•ohnnns, 
hut mere rough approximations ; and Uieir use is (o a/»slstthe 
mind in following the traiii of li-asonlag in tlu' sain- way tliat 
rudely* sketched diagrams assist liie inatlnMuarician hi solving a 
prohlein of Ihielid. 'flie piineiphi ujion which tiie\' W('re e«m- 
striictod is this : I assumed llie mean teinjicnat are ofthe latitiule 
lor which I \vi^h^‘(l to ealculale lla^ atmospheric ('oliiimi as th(‘ 
temperature ol* an liomogen(‘ous atmosphere: and 1 thciiee 
<lerived the pressmans at dillei:<‘ut nltitude.s from tin? surlact*, and 
friun lliese the regular (h'ert'ase of tempinalure ihr the demdtv. 
It is clear that. Ibr aeamrate purpo ' s. holh tiu' pressure^ and 
temperatures so obtaiiH’d require' emreetion, and tlial the tahii s 
include an error which should be divided helween the two, and 
rlo(\s not fall wholly upon tlie (uyssnre as suggested by Z. The 
labour of applying the^e eorn'ctions w'ould have been ve ry con- 
siderable; and th<‘ tables, wlbeb, even in tlirir present state, 
cost m(‘ mueh pains, would not leave better atiswered tlii^ pur- 
poses of illustration. 

In conclusion, 1 cannot but (expi r es my acknow ledgmont.s to 
Z for the general courtesy of his reviewg Imt am still ineliued to 
appeal from bis tribunal ; for I must own lliat my amliition 
cannot yei (.(‘nteiil itself w itli tiu somewhat meagre consolation 
wdiich has Inien olfert'd to me, that ‘‘ th(*re can be no disen dit 
to any one wdio fails to unfold tlie causes of pUenouKoa which 
Ir.nax been ncknowh'dged by one of the (irst. philosophe.rs of 
the present times to have higherto bathed all attempts tv> reduce 
them to lixt'd principles.'’ 

i rmiiam, dear Sir, yours most faithfully, 

J. F. Damkm,. 
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Article V. 

Astnmoinical Obscn alio^JSf 1 (f23. 

By Cul. Beaufoy, FUS. 

liiishn/ Ifcnlby near Stamnorr, 

liiititiule 51^^ ^7' Nurtli. WVst in time 


Dec. 7. linniofsio] of .Inpiter’s third J 9h 4 .Mean Time :it Ihishey. 

satollit f 9 ‘id (hJ Mean Time at (ircenwicli. 

Dec. 12. Immcrsit of .lu filer's lirst ^12 2! 19 iMcaii T’^ne at Ihishcy. 

satellit ^ 12 22 U) TVIean Time at ( irccnwich. 

Dec. 12. Immersii )f ,Jujiiter\ second (11 i7 04 TVleim Time at Ihisiiey. 

satellite ^ fl IH 25 .Mean 'J’inie at (ircenwich. 

% 


A orievoiis error must exist in the lime set <lo\en for the emersion of Jupiter’s tliird 
satellite, Dec. 7. 

iVeCordin^* to the Nhmtical Kpheuuiis, it sliould Inive takv:i\ ]da('c :il 12'‘ 27' 01' ; 
hut after fruitlessly 'vitdm.i; at the tclesc(.pe until I 0‘ 29', tliat is for more than two 
hours at'ter the time sjHaihi d, clouds talicved nie from fartlier attv’ndance. 


Articlk vr. 

Oil ]j(ju(lniy i/s' a Mnlirine, j?y Niclioliis Mill, F.sq, 

('Fo llu: oT I 1 h‘ Anna/s o/ P/ii/osof/bj/,) 

SIR, Jhhljrc r.o/J.rrrcf//, V.r.'. 20, 1S23. 

IlAYiNt; noticcfl ia on A nuiittua journal i^Iie experiniciDs ui* 
Dr. Ives af i\i‘w \\)ik ontlu; ainiuu hoj>, and vvhitdi upjavtued to 
un* of considuiatde Hn|>(a tniice in iuf;dicine, f wus induced to 
t^xteud those inquiries, and opplv the result, it heueiiciid, to pra<‘- 
tioe aiiitnu;* mv own purlie.ular fi lends. ' • 

l^reparutions ortlie hop liave ht'en oct’asionally used in niedi- 
cino in this country. 'nu‘ \fhole oi’ the jilant luis nsually been 
einployt^d to lonu a tinrjure, latt froOi llio 'exlrjtneous inuitta* 
introduced by tliis nitnins, it has% (huibtloss rendered this^iuedi- 
edne inert, it not jirejudicial. Di\ Ives discovered that the true 
aroinalit; bitter otilie hop rtssided solt ly in a j)uiveruleiit matter, 
Avhicli he eall(‘d lupulin, h.a* the. collection, preparation, and 
administration oT which 1. am about to 2 ;iv(‘ specilic directions. 

Take any tpiautity ot the best liop*4, and rub them s(ronj>ly 
between tlui liands, Vir put t hem in a ba^;, and beat them lor 
some time ; when the beaiinj^ is completed, tlirow Uiem on a 
* coars(‘ wdr^ sieve, vt'hicli will only tidier the dust, See. to pass 
it; let them be wtH rubbed oii the sieve till every thino' has 
through, except the leaves and stems ol* the plant ; reject 
the leaves and stdnui altogether, and sift what lias already pa^ssed 
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the wire througli a lawn sieve ; notliing will now pass buP a 
very fine powder res(an])ling red sand : liiis is the lupuliu in 
which t!i(i whole virtue of' the hop residtis. 

The preparaiioiifi oftliis substance which I liave foiiud to be 
most ellicaciops are the decoction and tincture. 

The decoction luav be. madt* by putting a sufliciciit quantity 
oflupulin into a Florence flask, in a sand lieat, and filling it three 
parts iiill with distilled water*; boil the whole for half an hour, 
and strain througli cotton clotln Tlu* solution thus obtained 
w ill be lecuK ut, and does not becoiiui cloar by re[)ose ; tluirefure 
add, wljth’ hot, a small (piantily of solution of gelatiiu* in hot 
watt'i* ; shuk":* the whole together, and let it rcanain till cold, 
then filter through paper, and a clear \('llow liquid vvill be 
obtained. It is intensely, but not unpleasantly bitter; and when 
administered in dos(‘S v)f a tea-spoonfui at a time iirti lal>le 
spooniiil of cold water, is a true slomachita It is t»mi(q narcotie, 
and aromatie. U dot s not ]>r()duc<‘ constipaii<m of the lioui ls, 
as almost, all other tonics do. It appears to act (!ntirelv on llui 
nervous system, and may be jirescrihed with nitinifest advantage 
in all (‘as('s ol‘ d( biiity ami inaction of the* digestive organs 
wlu're pow(*rful tonics would bt* injurious. 

The tincture may pri paicd by digis^uig \]\v, luj)uhn in 
strong (Did 'lamn <^//eo//e/, till saturated, when it must be filtered 
througli jjaper, and a deep-jxd solution will lie ol.)tained> 

From to lo()() minims of lliis tincture act ns an anodymo and 
ha\c a powerful elleet in allaying gn at m rvmis irritation ; and 
that stupidity which often aecouipanii*s the use of opium, is m^vev 
iiidiieed by this medieiiue 

« 1 am, Sir, y cr oh(‘di(Uil servant, 

Nkmiolas iMlIJ,. 


Aktu.’lk Vlln 

On the Mci/iods of einploi/ina^ the rn runts Tests projtosed for 
deluding the Presence of ' Arsenic. l>y U. Phillips, FllS. Svc. 

So much has at various liims been offered to tlie public on 
the subject of ascertaining the presence of arsenic, whether 
takim from the stomachs, or mixiMl witli the food of' those w'ho 
liave fallen victims to its poisonous agency, that some apology 
may seem ivcjuisite for resuming the subjta'.t, nu^re especially as 
it has lately been treated of in so able a manner by Dr. Paris, in 
bis worlv oil Medical Jurisprudcmce. My object on the present 
occasion is not to offer any new' test for arsenic : wdif.t 1 propose 
is, to modify some of the mefliods of using the means already 
known, and to sinplify their application. 1 shall not enter into 
Any history of the various means which have been proposed, but 
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cittfine myself to treating of the mode of employing the follow^ 
im>' tests : viz. tlie reduction of the arseiiious acid to its metallic 
slide ; tin? use of snlphuvt'.tted liydrogen; sulphate of copper ; 
and iiit\iate of silver^ and I hope to l>e able to describe 
the little appaiiilus recpiired in such a inaifncr as to remove 
*sonio ambiguity and dilhciilty. 

It. is justly observed by Dr. Paris (Jurisprudcuice, vol. ii. p. 
2o2), that the dclec'tioii oi‘ the presciuce of arsenic amidst a 
complicated mass of alimentary mattev has long l)een a j)njbleni 
of interest and diilicuhyd’ because coloured fluids arc capal4t‘ 
of obscuring and changing, and even altogether preventing tlie 
arsi iiical indications/’ l)r. Pans then adverts to jho jii’oposal 
ot‘ M. Ovfilaio destroy or modilV the colouring matter by means 
ol' chloi iiu' ; this mc^thod is justly staled to he liable to great 
ditlieulti(;s in its a])])liealioig and from sour('es too obvious to 
rec|uirfMioliee. Dr. Paris, therefong advises that a solution »>!' 
ammoriiuret of silver should be added to the fluid to precipitate 
]U(lise.nmlnately all bode s winch it may be ca[)able of/so alh'ct- 
ing ; and then sul)jecting tiui preeipitaU^ to tlie action of black 
ilux in a glass tube for the purposi* of subliming tlie arsenic 
ill its imdallic stale. 

( )ii consideiing this part of the it ap[)e.ared to mo that 

animal cliarcoal (ivory-!;laek ) might be muantagoously mnployed 
for the ]>urpose oj‘ destroying lim ecdourmg mutlei'. I tliere- 
lore, mi.\c‘(l some' of It with a eolourial s<>iution of arsenious 
acid. \ iz. tin* /iffifor (frscnicahs <jf the hondon Pharmacopceia. 

1 found that the Ci)loiuing inatlm’ was so eomjiletely destroyed 
in a f(ov minutes, that tin; test fd'nitratc of silvm*, or any other, 
might be r(‘adily appli(‘d. I rejieatfai this exjieriment wdth j)ort 
vvjiie, gravy soup, aiul a strong' mlusion of onions and slu’- 
ceeded in {hose laises in pnjcuring .a solutiofi sudicieiidy co- 
lourless for llie. applieatioa of tlie most (h:li(‘ate tests. It might 
f)esuppose<l that the pliosplim it* acid wliieh the animal charcoal 
t*ouUiins might ha\e some sliare in tiie j>roduction of the yt;Ilow 
prt'cipitate witli silver; I fomu!, liowe'^er, that watt ‘r or wine 
which was merely digostial on the animal charcoal, produced 
noeilect with the nitrate of silver, excepting a slight precipitate 
of chloride ; and to prevent this, the. ivoiy-hluck should be 
washed on a lilter with boiling distilled water, till the lluhr run- 
ning through ceases to be affected by nil ral e of silver. If, liow- 
ever, tlie ivury^biack is of‘ good rpiality, this precaution is un- 
necessary. 

( )/ Snljih nrel led 1 h/^iroge.it , 

Supposing' th(? substance suspected to contain arsenious acid, 
to have been boiled in distilkd water without any and 

deprived of^its colouring matter as wow described, the test to 

* I particularly mention infusion of onions, because much stress has l)een laid upcti 
the uRibiguity which its yellow colour may occasion. It inunc(liH|^*Iy becomes colcurles^i 
tSw |i*aris aiul Fonblampfc's Jurisprudence, vol. iii. p. 1JJ.> 
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which it may at first be subjected is a solution of sulphurettj'd ' 
hydrogen gas in water. This is to be preferred to any colourtid 
fluid containing sulphuretted hydrogen, such as the hydrosul- 
phuret, or, perliaps more properly, hydrogurcttecl snlphuret of 
ammonia ; for thfo fluid possesses the colour when diluted, 
which we expect to produce by the action of sulphuretted 
hydrogen upon arsenious acid, llie method of prepaiing this 
solution of the gas is perfectly simple. Put into an oil flask 
about two ounc(‘S ol‘ muriatic acid undiluted with water, and an 
ounce and a lialf of powdered sulphured of antimony ; fit a cork 
to the flask, and pass thioui>h it the shorter ieii of a small hollow 
glass tube l^'ice bent at right angles ; pass the longer leg of the 
tube into n, vial (umtaining <listilled water, and then by the heal 
of a spirit-lamp applied te tlu^ flask, sulplmret ted hydrogeii gas 
will be readily procured, and though much of it will escape, yet 
a suflicieut (juantity will he dissolvau! by tlie water, ll'flistilled 
water (Uinnot be procured, then rain water may be used, nr if 
that he nut at the moment uhtuiiiaide, water, which -has been 
boiled and becoiim chvar, must be suhsiitiiled. I’he annexed mit 
will sufliciently explain this a])paratus. 



If a glass tube is not at hand , one may be readily formed of 
tin plate soldered. I have employed one for the purpose of 
tryiiig the I'Xjjeiilncnf , A'liich nas made in about an hour; the 
slK)rt(M' leg may be about two, inches anrl a half to tliree inches 
long; the in.t<‘rmcdiate s[)ace, and the longer leg, each six inches 
in length ; the diameter may be al)Out one-fourth of an inch ; 
this passed through the cork, and used instead of the glass one, 
ansvvc'vs the purpose perfeetly, uolwithstandiiig tbe tin is 
slightly acted upon by the gas during its passage, and by the 
solution in which it is ii1muTS(‘d. , 

To this solulion, clear and cok)url(‘ss, add, in a wine glass, or 
a vial, some of tlie suspected fluid ; if it contain arsenious acid, 
a yellow-coloured fluid will l)e produced, and, after the la^^sc of 
some hours, a yellow precipitate will fall down. It has :becn 
objected to this test, tliat antimony produces a similar appear- 
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nice; while, however, there exists some resemblance in the co- 
lours, there are these difthreuces in the efi'ects ; antimony fur- 
nishes a^jrecipitate immediately, and with more of an orange tint. 

, Sulphate of Copper. * 

Arsenious acid produces no ellect upon a solution of sulphate 
of copper; but with tlie assistancc^of an alkali, a grein precipi- 
tate of arsenite of copper is readily produced. It has been 
objected to this test, that a fallacious uppearmicc is produced if 
the suspected solution be of a yellow colour ; but for this case 1 
liave already provided. If the sulj)hate of copper^ be impure, 
owing to the presence of peroxide of iron, a greeaiish |)recipitate 
may also be obtaiiu'd by sim[)ly adding polasli to tlie st)lutiou. 
This test may be employed in two ways ; first, add a few drops of 
an alkaline solution, as potash or its .s7f/>-carbfinate to the suspect- 
id solution, and when mixed pour them into flu? sulpliale of cojj- 
[)er. If arsifnious acid !)e presenf, a gn eu pn'cipifate will bt; h)rm- 
ed ; and tluiie is a mode of removing any amliiguity which, if it 
does m.)t es'”ajK^ mv rcicfjlltielion, has no! bia.ii prt^viously noticed. 
'To be certain that the sulpliale of copper t‘ontams no ptuoxide 
of iron, add first to the solution soiuo ])ota^h ; It pure, a line blue 
precipitate will b(? olituined ; to this add the snspecti^d solution ; 
and if arsenious acid be preseat, then it will convert the bine 
precipitate to a green one. 

Sih aie of Silver. 

'lo confinutlie results obtained by sulphuretted hydrogen and 
sulphate of cojijier, nitrati^ of silver is a test whii h may be very 
usefully employed. The first method ^ simply ito add tin* sus- 
pijcted solution to one fd'nilrate of silver, winch should be pr(!- 
pared either from the crvsialli/.e.d or fused nitrate (lunar caustic), 
in (jrder that all excess of acid may lie avoitled. After flu; 
suspected solution has lieeii mixeci with that of silver,* drop in 
a solution of ammonia or uf‘ potash, Ihjuor ammonia*, or liquor 
[lotassic of tlio London PharrAacopoua ; il' arsenious acid ho 
present, a brighff-yellow jircciiiitatc of arseiiife of silver will Jie 
formed, which is readily dissolved by excess t ither of ammonia 
or nitric acid ; so that sujiposmg tob luiu.h ammonia to liave 
been employed, nitric acid will restore; the jnecipitati;. Potasli 
does not possess the inconvenience of ammonia in n^dissolving 
the arsenite of silver formed : but there is one inconvenience 
attending the use of silver ; the animaWluids all contain mu- 
riatic salts ; and, theretJSre, the fluid contents of the stomach 
will probably give a white precipitate of chloride of silver when 
mixed with the nitrate* If, however, Ihe presence of arsenic 
has been deterftxined by the use of 'the preceding tests, then 
the chloride and arsenite of silver must be precipitiited togetlier, 
New Series, vol. v n 
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and the mixture, after being dried, must be subjected to the 
metallizing process, to be described presently. 

Nitrate of silver is liable to ambiguity, and on this subject I 
cannot do better than quote what Dr. raris has stated in the 
work already alluded to, voL ii. p. 241. 

The alkaline phospliales are found to produce precipitates 
with silver, analogous in colour and appearance to the arsenite 
of silver. This constituted one of the principal points in the 
(jvidencc for tlie defence, on the trial of Doiinall for tlie murder 
of Mrs. Downing; and it must be admitted as a valid objection, 
if the experinuMit be performed in the manner just stated ; but 
there arc other reagents wliicli will immediately distinguish these 
bodies, as we shall presently have occasion to state, under the 
history of the ammoninret of silver, as a test for arsenic. The 
author has also shov n, tliat there is a mode of so modifying the 
application ul the present test, that no error or doubt cun arise 
in the use of it, from the presence of any phosphoric St ilt. This 
method consists in conducting the trial on writing paper, instead 
of in glasses ; thus — droj) the suspected Iluid on apiece of white 
paper, making with it a broad hue ; along tliis line a stick of 
lunar caustic is to be slowly ilrawn several times successively, 
wlien a streak is jiroduced of a colour rese mbling that known by 
the name of Indian yellow \ and this is equally produced by tlui 
presence of arsenic, and tliat of an alkaline pliospliate, but the 
one from tin; former is rough, curdy, and Hocculent, as if eject- 
ed by a crayon, that from tlui latter is liomogeneous and uniform, 
resembling a water-colour laid smoothly 6n with a brush ; l)ut a 
more important and distinctive, peculiarity suon succeeds, for In 
less than two minutes the pln>splioric yellow fades into a sad 
green, ami becomes gmlually darker, and ultimately quite 
black; while, un the other hand, the arsenical yelknv remains 
permanent, or nearly so, for sonic time, when it becomes brown, 
in performing this experiment, the sunshine should be avoided, 
or the transitions of colour will take place too rapidly. It would 
be also prudent for the inexperienced operator to perkirm a simi- 
lar experiment on a Iluid known to contain arsenic, and ou 
another with aphosplioric salt, as a standard of comparison.^' 

The ambiguity arising from the use of nitrate of silver has 
also been most satisfactoriiv obviated by Mr. Smithson {Annuls 
of I'hilosopln/y Aug. 1822). This method consists in converting 
the arsenious into arsenic acid, or ratlier into arseniate of 
potash; and Mr. S. observes, that a drop of a solution of 
oxide of arsenic in w which at a heat ofo4’6® of Fahr. con- 
tains not above j-8Uth of oxide of a' sonic, put to nitrate of 
pota?^ in the platina spoon and fused, affords a considerable 
quantity of arseniate of silver. Hence vvium no solid particle of 
oxide of arsenic can be obtained, the presence* ol* it may be 
established bv infusing in water tlie matters contained ^in it.*' 
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Instead of usiu^ a platina spoon, a glass tube, or the bottom of an 
oil flask, may be employed ; into either of these, put a little of 
the suspected solution, and which hasexhibite^d indications of the 
'’presence of arsenic by other tests; then drop in a small crystal 
of nitre, evaporate the solution to dryness by means of a sj)irit' 
lump, and afterwards lieat it strony:ly in the same way. Add a 
little distilled water to the residuum, dissolve it, and then add 
nitrate of silver; if the solution bid'ore heating contained 
nioKS acid, it will now contain arseniote of ])otash, which will 
give a brick red preci})itate witli the nitrate of silve;*, and with- 
out the intervnmtion ol any alkali, hroin ro])eaied trials, 1 con- 
sider tlie conlinnatory cvichmce atfonled 1)y this expi'riniont as 
amounting almost to demonstration, This experiment is ren- 
der(‘d shorter, and not less (‘onclusive, by cmjiloying tln^ arse- 
nious acid and nitre both in the slate of powder; Imt as the 
ibrmer is , not always procurable after fatal oifects liave becMi 
produced by it, I have mentioned the solution as atfording very 
satisfactory results. 

1 sliall now mention tlu' method of confirming the pnivious 
<‘vpenments by reducing tin arNcnious atud to its im taliic statin 
If the <[uantitY of arsenious acid procurable be. very small, tlum 
it is ])ro])er to dissolve the whole of it in distilled wal(‘r, and the 
pr(‘cipitat(!S which are olitaim^d by tin? aidion of’ tin? various 
reageiils should be colh'cted and submitted to the metalli/ing 
process; but if tin; (piantity ol’ arsenious acid be so large that a. 
few grains, or not less than one <grain, can b(> spared for metalli- 
zation, theii tlie }>rccipitalt?s may be rtjecled, and mych trouble 
w ill bo S[)ared. 

'fhis process is thus i<*(a>mmciule(Uto b(? pen formed by Dr. 
I^uris, in liis work before alluded to, vol. ii. p. : — 

Mix a portion of the .sus[iected sul:«slance in ])owal(?r, with 
three times its weight of black flux put tli(» mixt.iir(^ into a thin 
glass tube, about eiglit indies in l(?ngtb, aifd a (piarter c4'an inch 
in diameter, and wdnch i.-^ lienuetically s(?ale(l at one end. Should 
any of the powder adhere to th« sides ol the tula?, it must be 
carefully brushe(h off w'ith a feather, so that the inner surface^ol* 
its upper part may be perfectly clean and dry. 4 he closed end 
of the tube, by way of security, may lit? tlniily coated with a mix- 
ture of pipe-clay and sand; but this operation is not absoliit(?ly 
necessary. The open extremity of tin? tului is to be loosely 
plugged with a pi(?(;e of pajuii*. Tlie coated end must now bi? 
submitted to the action of heat, by placiug it in a challing disli 
of red-hot coals, lojr teiiVuinutes, or a cjuarter of an hour ; w hen, 
if our supposition respecting the nature of the siibstaiic^'*.has 
been correct, metallic arsenic will sublwne, and bo found lining 
the upper part^f the tube with a brilliant metallic ci ust. The 

• Thi.f substance may he .saiit to consist of cliarcoal in a state of’^'Mrcinely minute 
i^ivision, and tlie subcarbonate of potash. It is prepared by dcHat^rating, in a tTucil)Ie, 
two parts of bupertartrate ofpottdi with one part of nitrate of potash. 
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glass tube, wliea cold, maybe separated from its sealed end by 
the action of a file, which will enable us to collect and examine 
the metallic sublimUte. If a portion of this brilliant iriatter be 
laid on heated iron, it will indicate its nature by exhaling in 
dense fumes, having a powerful smell of garlic. Another por- 
tion should be reserved for fiij^urc experiments. 

^^This method of detecting the presence of arsenious acid has 
been considered the most d(3cisive, and indecid the only unex- 
ceptionable. one, but of this we shall s])eak hereafter ; at present 
we have only to observe, that it is very far from being a minute 
test; for Dr. Hostock confesses that where less than three- 
fourths of a grain were used, be could nut say that the metallic 
crust was clearly perceptible ; and Dr. Black appears to have 
considered that one, grain was the smallest quantity wli^di could 
be distinctly recognised by such a process.’’ 

This method is unquestionably excellent, but I liave found 
that the inelallizalion may bei very conveniently cirected by 
moans of a sj)irit-lamp. Indeed it may possibly happen that a 
glass tul)e, such as is requisite for (he alJO^e process, cannot 
be procured at the momeut in which it may be wanted ; a 
spirit-lamp may also be Wanting. I h'^ve, adopted the fol- 
lowing plan : let a ])iece of tin plate, about an inch long, be 
coiled \\[) into a cylinder of about d-.^1hs of an inch in diameter, 
and if the eilgcs be well hammered, it is not ntu^essary to use 
solder. Perforate a cork previously fitted to a vial, and put a 
cotton wick through the sliort tin tube, uml the tube through 
llie cork, \he lamp is now complete, and vvjll ath>rd a strong 
tiame, taking c;u*e of course nut to prevent the rise of the spirit 
by littiiig the ^(ork loo closely. Instead of a test tube about six 
inches in length, which however is certainly much to be prefer- 
red, I have employed,. v> ill i the precautions copied from Dr. 
Paris, a common drauglit vial ; those best adapted for the pur- 
pose aro. called /cm drachm vials, for they are long iu proportion 
to their diameter. Jii using these vials, the suspected powder 
and black lliix must not reacli%the bottom of the vial, for, on 
account of its thickness, it will readily break (X\ the application 
of lieat. The vial, therefore, must be heated laterally, the 
arsenic will readily sublime, and will, after the vial has been 
divided by a file, if heated in the spirit-lamp, give out the well- 
known alliaceous smell. Indeed if the quantity of arsenious 
acid be large, the smell which the volatilized metal affords may 
be resorted to in confirmation of other evidence ; but it is to be 
observed, that it must bo mixed witlN charcoal, or some sub- 
stapce which reduces it to the metallic state, for arsenious vxcid, 
though volatilized by heiat, and exhibiting white fumes, does nut 
give any smell. 

I have now concluded the sketch whicli I proposed giving, 
and, if i mistake not, the use of animal charcoal in the moae 
described, ^Yill afford some facilities. I hope also that I have, 
in some degree, strengthened the evidence which is afforded by 
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i,ising sulphate of copper, and rendered the process of metalliza- 
tion less difficult by using common instruments, and such as are 
within the reach of every practitioner, or readily procurable by 
him. Iji concluding, I beg to refer the reader to the work on 
Medical Jurisprudence, to which 1 have been so largely indebted, 
as one which will alford him much and minute information on a 
subject of some difficulty, and of great importance. 


Article Vlll. 

Corrections in Right Ascension of 37 Stars of flie. Crrecnwich, 
Cnfn/ogiie, together v:ilh nn Iniiitirt/ how far it would be. advi- 
sable that the Daili/ Corrections in R.A and \orth J*olar Dist- 
ance. isf ' the 4(> Zero Stars should be coniputed Annuulli/ at the 
J*ubllc Rtpcnce. By James South, b’US. 

*(To the jr'ditor of (he Annuls <_</’ Rhllosojdii/.) 

DiilAR SIR, fifth reel ^ Dec, |<S, 

II \viN(i inr.some yf‘uvs |)ri)\(‘i])a!ly devotorl inysulf (o tiui [)ur-‘ 
Miil ot‘ practical astronomy, I havi; st'c.n with uiurh regret the; 
\arious diilicultios whieJi iIk^ private observer has to contend 
willi ; Iiiivinp: alho severely lelt some ot‘ them, I have endeavoured 
occasionally to diminish them for otliers : kn(>^vin^‘ also that 
sf)ine of these auxiliaries have been used in the most im[)i>rtarit 
uliservotories in the country, and tliat b) some priviite indivi- 
duals they have proved welcome, in the ahstmee of others hav- 
stronger claims to coalidericcj I am induced totpublish the 
corrections in right ascension of the \M stars of the (Ireenwich 
catalogue, for every daj^ of rhe year 1X24. ♦ 

f had induigtal a hope (as a, referenra^. to this journal two 
years ago will prov<:') tliat the daily C(>iT*u‘.tions not only in Kiglit 
Ascension, hut also in INorili Polar distance, not only of‘ the o7, 
but of the If) Zero stars, would long since have nmde their 
appearance, under thci sanction of a Society instituted expressly 
fur the purpose of promoting <!stronomi(:al science. As, liow 
ever, these hopeVs are not realised, owing probably to the hifle 
want which most of its leading meiubers have of such a publica- 
tion, it may be worth while to sec ^whether a case cannot be 
made out suflicieutly strong, to justity government in having 
such correctioiis computed, at the jHihiic cipcttce. 

Our inquiry will then be divided into three parts ; first, irhat 
will be the probable, bei^ejila such a publicutiou ; 

secondly, what the. c.fjtt.ice of procuriw^ it ; and lastly, hnw far 
the Jonner is equivalent to the latter. In doing tliis it Vv-ill be 
necesseiry to enter somewhat minutely^into the matter, as there 
are many incflviduals, although jierfectly conveusant with the 
principles of astronomy, who have little idea of ilie routine of 
observatory business. 
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The province of the practical astronomer is to determine th«|. 
apparent place of all sidereal bodies which come within the 
reach of his instruments, and to observe sucli phenomena as 
from time to time present themselves ; in the present instance, 
we shall coniine ourselves to the former. It is scarcely neces- 
sary to mention, that l)y tlie place of any liody in the sidereal 
heavens is understood its ri^ht ascension and north polar dist- 
av\c.e; each is (h tenuined generally at the moment in which the 
object passes the inoridian of the observer, by the aid of instru- 
ments fixed in its plane ; the transit instrument (with its 
appendage, the clock) giving the former, while the quadrant or 
circle indica/e the latter. 

But by the successive labours of Bradley, Alaskclyric, and 
Pond, tlie places of 10 stars liave been determined with extreme 
accuracy, tlu^se we consider as Zphj points vvlien we would 
assign to any cehistial body, its rinhl ascension or nofth polar 
distance. Accordingly the business of tlu! practical astronomer 
among us, as (ar as right a.-censious are eoiuau ned, is go secure 
the meridian jiassage of each ol ilu se stars, or as many of them 
us possibh?, and also of as many other stars, planets, or comets, 
us (>[iportuuity will allow ; he them finds the error of his clock 
by each Zero star, at the liinr of observation, thence rleduces its 
mean error at a corre>spoiid‘ing time: In; .\o\t d(;termines the 
clock’s daily rate by comparisons witli previous observations of 
the same stars ; and hence obtains a inenn rate. With these 
luattirials ho is now preparedjiy the aid of a little calculation, to 
apj>ly the clock's error to ea<‘li observed transit, and is thus fur- 
nished with the o])served righl ascension of each sidereal object 
at the time of its passing the meridian of his observatory. 

Of all tin^se calculations, however, that whereby he arrives at 
the error of his ulock is b^ I’artln? most troublesome; for before 
lie can find its error by a single star, he must ap[)ly corrections 
to the star’s mean right 'ascension, brought up to the Ist of Jan. 
of the current year; and these he must s(*ek by reference to tlie 
17th and.BSth tables’ of Dr. IMaskelyne's ; the first of which 
gives him the sum of the corrections for aberration, precession, 
and solar inequality of precessiort. IVinc times out of ten, how- 
(iver, he has to find the equation by proportional calculation, 
and wlieii goltcai, it is soineOmes positive, sometimes negative. 
llaving jiroceeded thus far’,' he refers to tin? Nautical Ahmuiac 
for the j)lace of the moon’s node, and consults Table bS, wliich 
affords him, r/trclij without calculation, the correction for lunar 
nutation; again sonu*tiniesa positive, sometimes a negatives (piau- 
tity : he now a])piies one correction to the other, and procures a 
result which, added to or subtract^rd frofn tlnf stars mean right 
asceution, ull’ords iiiui the star's ajiparent right ascension at the 
time riHpiired ; and wiru'h compared with tlie observaal transit, 
presents him with the clock’s tuTor, hv that ]>articular star. 
Thus ha.^ he Ip hunt out corri-eticms for every one of the 35 stars 
* i.*efore he can convert its observation to any useful purpose; and 
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T know by experience, that less than three minutes will not suf- 
hce to procure with care, the C{>rrection in right ascension for 
each star : and he must have little experience, or less candour, 
whowdllmot acknowledge that, with all his c^ircaanspection. In*. 
Jias not occasionally taken out a false (juantity <rom a wrong 
f’olmmi, or applied one correction to the other with a wrong 

l>ut it nia}^ )>e said, a reference >) preceding observafions will 
iininediately detect the error: not so perhaps ; many days may 
liave elapsed siiu'e a transit oY tlu^ same star may irave been 
observed; or it may be urg(Ml, that the amnimf of error, slioiild 
H. (iscape urmotie.ed, will lx? such as not matt riallv t^) invalidate 
the re‘siilt. Now' as far as small instruments, siu liasare usiially 
•>tuck otit. of a window, ar(‘ concerned, I will concede tlu^ point, 
ibr withthest^, an erroneous <xunpiitation, amounting to two or 
thre(?-*tenThs (d’a second, ma\ leally do n«^ 1/arm ; but wiu re an 
iiistninient is used, ruhaprate under fa voin abb' circumstances, to 
assign to Any star south <»f our 7eni(b, its right ascension by a, 
w//g/c (djs(‘rvation, acenrat(' to the largest (d'flu sc’ quantities, an 
('rn.)r in the ealculalion (d‘ the correciion becomes (‘xtremely 
injurious ; ibr it may so tar vitiati*. olln?rs, as to require? many 
additional cjbservat uais to invalidate its (bice. W'e shall then, 
[)eihaps, be told, reject it w hen rediiced to the 1 st day of th(^ 
y(‘ar ; this may certainly 1)e doing but 1 Indd it, a bad priindple 
to discard any obseiwatiou, uidess posted as bad at tin? time of 
enti?ring it in the lamgh journal; itdeads to temjdatiou which 
ought in In/ntfc to l)e <’hecked. Observations, In? it iifwer Ibr- 
gotten, an' not, less entitled to our contidence because they an? 
not. always uniform; and were lg<iske‘fl why the observations 
made at our Iloyal Observatory liave aequiie.d the iiitlueiu^e tiny 
have over bairojte, I should rc*))]v, no? only be(iaus<? its instru- 
ments are superior, hut i)ecause (.‘vtiry (»bs(irvation, gootl, bad, 
and indillereiit, wdiich has lu'cn entered in the Ohservatcu’y 
Journal, has been honestly n'cordcd in th.e priiitc'd copies. 

The remaining process of computing *is cAtremely simple. 
When, however, b() orbO stars are observed daily, its irksomeness 
is quite sufticient; a cireurnstaiTce whi<di induced me sometime 
siuco to remove us much ot‘ tiie drudgery as could be reim.jved, 
by comjmting ii table, in w hich tlui clock’s daily rate ami error 
at a [larticular lime of the day being known, its c()rres[)ondiiig 
error at any given time miglit be found by in^pcxlion, 

{ To be conclifflrd in niir next.) 

riie accotuptnti/inu^ Cprrcclions are couyiuti d from Dr. I\Iask(?- 
lyne’s tables, OM^jpt tVose of the pole star, wdiich are deiived 
from its apparent right ascension, given in the Nautical Alma- 
nac for 1824. For the mean right ascensions, 1 am indebted to 
the kindness Rf the Astronomer Uoyid. 

It being j^encrally aamitled that something in the sha])e*)f an Astronomical 
Kphemeris is nuicli needed, I shall jiublish in the. Journal of Science and the Arts for 
January next, a list of abtwniomical phenomena arranged in order of suc4;ci^iou for tjie 
tirst three niontlis of the year 
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44 

2,7 I 

19 

40 

48 

45 

28 ■ 

19 

38 : 

49 j 

46 

29 

19 

35 

50 ! 

47 , 

29 

19 

32 

52 i 

48 1 

30 j 

19 

30 , 

53 ; 

49 

31 ! 

19 

27'i 

» 55 1 

50 

32 

19 

24 i 

5(i , 

52 

3.3 

20 

22 

58 1 

53 

34 j 

20 

19 ; 

60 

54 

35 i 

2l 

16 1 

61 

56 

36 

21 

13 

(>3 

57 

37 

22 

11 ! 

:a 1 

58 

39 

22 

08 

66 ! 

60 

40 

23 

05 

68 

61 

41 

23 

02 

70 

63 

42 

- 24 

01 

• 72 

65 

43 

23 

04 

74 

66 

45 

26 

08 

• 76 

68 

46 

27 

U 

78 

6W 

48 

28 

14 

80 

71 

49 

29 

17 

82 

7.3 

51 

.30 

20 

84 

75 

52 

31 

23 

86 

76 

64 

32 

27 

88 

78 

55 

32 

30 

90 

79 

57 

34 
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Article IX. 

Description of a New Thermoelectric Instrument. By the ReVi 
J. Cumming, Professor of Chemistry in the University of 
Cambridge. 

« 

(To tlie Editor of the Annals of Philosophy .) 

MV DEAR SIR, Camhrijgc, Dec. 20, 1S23. 

JVh ATKVEE contributes to confirm the close analogy which 
subsists between tlie electricity excited by heat and that by 
galvanic action, will, I conceive, be acceptable to those wlio 
take an interest in this subject. For this purpose, I have con- 
structed an instrum, ent, the description of which you Tiill oblige 
me by inserting in the next imixihi^r iho Annals of Philosophic. 
It exhibits the rotation of a wire round a magjiet, and its deli- 
cacy is such that when excited by the thermoelectricity of a 
•silver and platina wire, each of l-22d inch diameter, it revolves 
between 30 and 40 times in a minute ; if, instead of these wires, 
a pair of galvanic plates of half an inch in diameter be used, the 
rotation is rather more rapid. 

1 am, my dear Sir, very truly yours, 

J. CUMMINO. 



/ 

A B, a cylindrical magnet. 

a d, a, glass tube containing mercury, cemented on the top 
of the magnet. * 

C D lii F, a brass wire poised by a needle })oint passing 
through I, ailU resting upon an agate cemented upon the 
magnet. 
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C G, F H, platina points soldered to the wire C D E F. 

K L, a cylindrical piece of wood, having a perforation to admit 
the magnet, and a circular groove containing mercury, in which 
the points *G and H revolve. • 

• ef, a copper wire passing through the bottom of K L, and 
communicating with the mercury in the groove. 

M O, cups filled with mercury. 

P N, wires passing from the positive and negative ends of the 
exciting apparatus. 

The current from the positive pole P ascends through the 
magnet to 1, descends down D G, E H, into the mercury in the 
circular groove, and from thence through the copper wire e /] 
into the cup M, connected with the negative pole by the wire N. 


Article X. 


Oti Organic Salijiahle. liases, lly MM. Dumas and Pelletier.* 


The following is the analysis of these compounds given by 
these chemists : 



(\irbon. 

Azote. 

Hydrogen. 

j Oxygen. 

Qniniiia • . , 

T.VOO 

8-4.:» 

0-0() 

' 10-43 

Ciiiclionia , 

Dj-97 

9-02 

0-22 

7-79 

Rrucia. . . , 

7,r()4 

7-22 

0-52 

11-21 

Strychnia , 
Veratria , , 


8-92 

0-54 

. 0-38 


5-04 

8-.54 

19-00 

Kmetiii . . , 

()4-.77 

4-30 

7w7 

22-95 

Morpliia. , 

72-0-2 

.5-53 

7-01 

14-84 

Narcotin , 

OS- 88 

7-21* 

.5-91 

18-00 

Cal’t in. . . 

40-:,! 

1-54 

f 4-81 

’ 27-14 


MM. Dumas and 
tu((!d of • 


Pelletier r;uiculate that ({uinina is consti- 




(Carbon (iU or ii* jOO jiarts nearly 7iV38 

Azotii . 3 8’ 

Hydrogen, 30 G-lo 

Oxygen . 3 9'85 


90 100-00 


If, however, we c-alculate the weights of the atom.s as i^ven 
by Dr. Thomson, Dr. Henry, and Mr,.Brande, it will be found 
that the numfter of atoms which enter into the constitution of 


From the AnnaleiiUeClifnueetde Physit^uc, vol. xzivt p. 191. 
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this, and probably the other substances, are much fewer, and 
the calculated result is rather nearer that obtained by experiment. 


Carbon. .. 20^atoms G x 

20 = 120 

or in 100 parts' 75*00 

vAiZote • * • * I 

= 14 

8-75 

Hydrogen* 10 

= 10 

6*25 

Oxygen . . 2 8 x 

2 = 10 

10-00 

33 

160 

lOO-OO 

In concluding, the authors observe, 

tliat the results of the 

analyses of the substances in 

question are equivalent to 

i 

(’arbonic acid. Aiotc. 

Quinina 

... 100 

6-1 

Cinchonia 

... 100 

5-0 

Strychnia** 

... 100 

4-5? 

INarcotin 

... 100 

4-5 

Brucia 

... 120 

5-0 

Morphia 

... 100 

3-2 

Veratria 

... 100 

3-2 

Emetiii . 

... 100 

31 

Cuf'ein 

... 100 

20-0 


With respect to tlie last mentioned substance, MM. Dumas 
and Pelletier observe, that no particular inemuir has as yet 
appeared upon it. It was discovered in 1821 by M. Robiqucl, 
in his researches to discover quinina in colfee. The authors of 
this piq^er obtained the same principle about the suine lime, but 
the priority is due to M. Robicpiet. The properties ofcafein are 
stated to be, that it is vv^hite, o.ystalline, voiatilv , and but slightly 
soluble. 

The method of analysis adopted was that suggested by (jay- 
Lussac ; the peroxide of' copper employed was pre})ared by cab 
cining the nitrate af a dull red heat; it was then cartdully 
washed, ami again heated at the same temperature to expel the 
moisture ; aiul bel’ore use it was motlerately heated in a platina 
crucible, and weighed while stilLwarni. 

MM. Dumas and Pelletier adopt the spe(!ific gravity of 
gases as determined by Dulqng and Der/.elius, and their calcu- 
lations are founded on the ^weights of atoms given by the same 
chemists. 
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Article XI. 

* On Felspar, Albite, Juihrador,und Anorihile. 

IJy M. Gustavus Rose.* 

• 

S()^^K difrercacos I had found in the angles of ci'}’stals 
described liitlierto as felspar, induced me to examine them with 
UTCuter accuracy, loom my observations, it results that four 
different species, wliich differ as much in their Ibrm iis in their 
rhcrnical composition, had been united under the common name 
of felspar ; it is true that tiuu’e is a great analogy in their crys- 
talline forms. 

Among 'ibese species, that which wall retain the name of 
felspar, K S' + 3 AS^, is the one met with most frequently. 
I'nder that name must he (dossed the adularia from St. Gotliard, 
vitreous I’elsjiar from A'esiivius and from Sieliengebirge, the 
uniazon-stonc, the felsjiar I’rom I'riedrichwarn, in Norway, which 
had lieen taken for labrador, the felspar Ifoni Baveno, from 
(.'arlsbad, 1‘rom Fichtedgehirge, and in general the greater part 
of what Werner has called common ic Ispar. 

T(i( 3 second species called ulbiU^ (cleavelanditef) N S^ + 3 A S* 
is not so common as fels])ar. We are indebted to M. Eggerts 
for the lirst notice oi‘ tins substance; he examined a racliated 
variety of it from .iMiibo and from Broddbo, near Falihin. 
Since, iMM. Uausmami and Stronuiyer have also found it in a 
rock from Clnrstiirheld in North America, and M. Uausmanii 
named it Kleselspath. i\J. Nordenskiohl found the same sub- 
stance in a granite from Kimito, luiar r^argus, in -Finland; and 
lastly, iVf. Ficinns in a granite from i^enig, in Saxony; but all 
theses varieties were not n'gularly crystal!i/ed. 'idle crystals of 
the same siil)stance whiclxliiavehad anoppoiiunity of seeing, are 
the crystals from Dauphiny, wdiich Rome dc I/Isle had de{?cribcd 
under the name c>f schorls hhtiics^ and which afterwards Haliy 
took for felspar ; llie crystals frora Sal/bourg and the Tyrol, de- 
scribed UvS adulana ; the crystals from Iverabinsk in Siberiai 
from Arendal in iSorvvay, liom Priule-lljerg near vStirschberg in 
Silesia; as well as many other crystals from different localities. 

Tlui third species is the labrador (labrador-felspar) which 
Klaproth liad already aualy/ed and separated from felspar; the 
external characters of this substance Ixad, however, prevented 

mineralogists from making a distinct species of it. rrom the 

* 

• Tranttltttcd (witli some ouiih.'sioiis) tVoni (he -Annalcs dc Cliiniie et de IMiysiquf, 
toDic xxiv. p. 5. 

+ This nimic (clca'iphindite) was proposed for albite by Mr, Brooke, but the 
nal term has been preserved in this translation. 

Ncip Series, vol. vii. k • 
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analysis of Klaproth, M. Berzelius has found that the formula 
was N + 3 C S' + It? AS. 

The foiirtli species is the scarcest of all ; I luiv(; only met vvitli 
it 111 small gToups of crystals ni blocks ol carbonate (.»f lime, whicdi 
are found Hear Vt'siivius. 1 have found tliat their 'chemical 
formula was*M S + 2 ( / S + S A S, and I have f;iveii them 
tin; name of//;/,or////.V. 

T sliall now (h'st'rilK; tin; principal prope rties of these lour 
specicjs. In the description of tlui crystals I have only <j,iven 
the |)ri[iiitivc form, tlie sions of tin; secauidary planes, and the 
principal anedc's. I have thought it nstdess to describe more 
minutely the secondary crystals.'- The li^ures I ha\e ^ivi-n, 
4;specia!Iy ulnai compared with lln;ir si^iis, are ])crfectly siitli- 
cient to form an exacd. idea oi‘ the relative situation of Ihesti 
]>lanes, and of tlie parallelism of the ('d;i;es. The siirns of tlie 
secondary plain*s ^irc; aiaairdine; to the inelho^t of flafiy, 

and I have calculated tinuii from tin; amdos of the primilivtj 
form, which I have iiicasuiad with as much exactmss as pvjssi- 
ble, by means of spherical triironometrv, and by the paialh.hsms 
of the ode;(;s. But. tin' ]>i nnitix (; forms (d‘ llii;s(' sp(M‘n;s l;einL>‘ 
doubly obli([ue i)risms, the theory of which is not yet porftu'.tly 
known, tlnur d(?t(;rnunati(m (h'pends on tiva* nu'asinxnuents, whih^ 
the determination of oblnpie rhombic* prisms d(;p(‘H(i> only on 
two: it is lor tliat. reason llrat 1 t;an only consider the anodes i 
liav(' o'ivcm as a[)j>ro\imat ioiis ixit vory i\\y fiaun (he triifli. 

TTie speciiic. ura\i(y has been dch'naiiied with caie. Wlnui I 
had only small crystals foxamiiie, i wei^lnMl some; oftlnau in 
a small thisk of ;dass, llie weight (if wliich both . \ water and in 
air was siibtiMcti-d li'jun the w('i:;1u of th(‘ llask coiitainiinj; tin) 
small crystals, and wei'^hed ender the same cir^aIln^tances. I 
ha\c na’venllnyteuiperature ofthe N\ati r 1 usesi inmy expcaimeiils. 
J liaie not reduced my ri.sidts to tiiesanie tempea’ature, hca'ause 
tln;y w'ouhl be bul \cry little idltavd by ihed reduction. 

TTu; liardness of all the '■’pecies liescribc'd is les:;> i-lmn that ol* 
(piart/, ,uud difhas but llUh* from thai of felspar. All>ite has in 
general appeared to me to be the liardest, ami labrador tin*, 
solb'st. * 

. rirsi Spccir.-. — FclsjHU'/ 

TTie system of cryslalheadifju is, aci'ordinp^ to i\l. Weiss, hiini- 
suiyulin re. I he ])nmili\-e tovm is an ohlujiie ihoinhic. prism, in 
wdncl^ tlie i‘atio of the; three dmn'nsioiis winch are ]a'r[)endicular 
to (iacli oilier, and e([uai to the diae^’cnuds of tlie section perpim- 
(licular to the* latt ral ede,’os, and lluj hai^tli of one (d‘ these 
edg’cs is :■= \/ Id : : -v/ d, 

•iihe clicnncal i'onimla is, according to Ber/ehus, K S' + 

♦ The figurcN gf orystultf arc not all given in the tran.slahon.-^AV/;/. 
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3 A S'\ ff’ wc calculate from this formula the proportion of the 
constituent parts, avc lind thal 100 parts of felspar contain 

Silex 65-94 

• A lximina. . , 1 7*75 

Potash HrJl 


Ohserra/ fnHs,~Al\\ni\vy^\\ is common, yet it is rarely 

ni(‘t Avitli in sik'Ii pc jfectiv Inilliaiit crystals as are necessary 
r«>r inc(\siir(‘]U(‘iit ])v llii' riillcctimj; ^'oniometv.r The collection 
r.f minerals in the Pniversitv of Jhalin, whicli is extremely rich 
jncrvslals c^f leL'^pai*, <loes Jiut contain a s|)eeiiiieu the (aystals ot 
n hicli could Iuia o Ix-en measured by fliat inslrumeid, he best 
for tliat purpose uilh vvlm'lt I am aexpiainted arc llieciystals of 
‘.dassy le.ispar fro hi and f ha\f ineas.ared the ambles o I 

>-oine didl r a, liuli' Irom ihos(‘ ‘.oven M. Weiss. 1 have 

found lo)- iji.>tam:e Pa- olau.'C incidence oi llu; lateral planes of 
{lie jirimiuve lo ije. i !!/' ami diat. oflhe b;me<d'the [)nmiliv(i 
U[)on om‘ <)j‘ { III’ [<iUa :. [ pda m*s !! b! . 'ilic se nicasuix.inents, 
!u>\vevii% ! did md, caa.sider as sufiieienlls ‘Wact to ground rny 
caieulali'Oi.s i.pon. 

! wun ladier sMj'pri.v* d i>s ’\hrn I ibu mi to be die specKic gravity 
liftin' febpar oi' j.fr.i no. { !»:nl a\ ‘ iehod ii, ^.everul lum^s, and 
! !md ehoscii no! onb' ihe iremi' lope erv'lais which are ^o iVe- 
■juenlK met lie re, l>ni also ‘onipie eiv'-iai-s wliudt are peifee.lly 
paian and djd mn ap’p- a. |o v-onlain anv loreip'n .-.ubstanec*. d he 
o -'.u’ls ! o!)iaitu(! w ' lo ai\va\s tho ’smio. and 1 wa'^ induced to 
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d lie se.etion per|)endic.i!\!r io the planes iM ami 1 l is an (abrujiui- 
ane;le(! parallidogrann, :Lbl;ie obtuse anu'le olbvhich is dividtaf 
hv a plane / pnulueed Ipy a decrcinent of two rows along 4he 

* rifillias pivts tuvthc Same arit^loi? 1 10'^ 20' aiul J 5'. 
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edge G, into two angles of 60° 8' and 57° 45', the first of which 
has one of its sides situated in the plane M, and the second, one 
of its sides in the plane T. 'fhe section perpendicular to the 
planes M and P ig an oblique-angle parallelogram, the obtuse 
angle of which is divided by the plane )i, produced by a decre- 
ment by one row on the edge B, into two angles of 4G° 5' and 
47° 31' ; the first of which corresponds to the edge of the paral- 
ielograni situated in the j)lane P ; the other to the edge of the 
parallelogram situated in the plane M. 

The planes I have observed arc 


PAI T G. Gi .11 A A li C: (see figs. 3, 4 ). 

* / » V ,1 


Imhloires.'^' 


'r on M' 

117° 

53* 

T on / 

122 

15^^ 

M on / 

119 

52‘'-' 

M <ni z . 

Id!) 

12 

/ on , . . , , 

loO 

40 

M' on /' 

148 

3(' 

'1' on /• 

149 

23 

P oi/T 

115 

a 

P on / 

1 10 

fA* 

P un o' 

122 

23* 

iM ou o'* . . 

1 12 

U 

p 

150 

;> 

i\l on 

K.O 

:>2 

P nji jM 

S(i 

24 

TNm 

133 

55 

P on .y' : 

f)7 

37 

T on y' 

134 

32 

T on ‘.r' 

no 

29 

P ou ,i' . . 

% 

127 

23 

Vlane Angles <>f the Pri>ni/ii:e 

Form. 


Those of j)luue P 11 ‘J° 12' and 

(jf,)''' 

8' 

j\l ilG 35 

(i3 25 

• T D!) 45 

80 1 

5 


The crystals of albiie are I’reqiiently or almost always mof 
under the Ibim of hemitropes. i' These lieinitropes are formed 

• I have iiiarhcil* the iin;>le8 trom the others Vro calculated. 

i J iound, however, idteTwanlN, that the cryst:Js of Sh (iottuird, the prisms of 
•\thi^ are so short that the pianos of one of the suiinniti meet ilujse of tlie other, are 
very likely albite : they are met commonly in simple crystals, and seldom in hemi- 
tropes. Their planes were not sufHciently brilliant to be measured : but it is likely tliat 
they were albite, since, when digested in hydrochloric acid, they were not decomposed. 
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when two crystals are so joined to each other that the upper plane 
of the one is applied upon the inferior plane P' of the other, in 
the manner exhibited iDy fig. 3. The two crystals have gene- 
rally the same size ; however all the difterences which are known 
To occur in the heniitropes are also met with in this sidistaiice ; 
frequently one of the crystals is only visible by a narrow line on 
the plane P of the other. A third v*rystal is oi'ten applied on the 
second ; and a fourth upon the third, &c. Tlie heniitropes 
allaclicd to the matrix jiresent always the same end upw'ards, 
and that corresponds to the upper part of fig. 3. 

This substance can be cleaved parallel to every jilane of the 
primitive ; the cleavage parallel to P is the most brilliant. The 
colour of the crystals is white or reddish-white ; the crystals are 
translucent or transparent, either wholly or in part as in those of 
Iverabinsk. 

The specific gravity will be found in the following table : 


lleinitrope cryslals 
Heuiitrope crystals 

Id. reddish- white 


Ltvality. WViyht 

Kerabiusk 4‘8()8 

Kerabinsk 13'711 

.\renclal 


>Sp. gr. Tcm. w.itcr. 

2-fi(,>S 2(^11. 

2-(il75 -il.t* 
r‘2-6l<) 17 

17'. 


’riie specili<’ gnivil.y lias been found before by 

Ko^’ert?,, lho,t of Ibnbo. 2*012 

Ih’iii ui' liroiUibo 2*()ll) 

^^ovtleuslviul(^, liml of the reil nlbite 

ironi Kirnilo . 

Fieimis, Unit ot'the albite 

The vesnll of an ;uralysis of eryslulli/A.d albile iVoul Avoudivl, 
«lec<>inposed by means of ( arbonate of poiadi^ 

Siliea... UiS'do \\hjch iroutaius ox\^ou 12 

Alumina. Uj'dO ‘J-Ot j d 

liiue OuhS I « 

Oxide of iron, I)*2b * • f 

Abi^,aesiu, 

boss 1 1*27 taken as soda. 2‘88J 1 


AiKdlier analy^us in whiirh 1 had prccij)ilated the alimunawllh 
carbonate of potash, :j;iive the follovviiv^* result: 

Silex ()8*b0 

Aliuii^iia, witli a little oxide ol‘ iron. . . Uh2r) 
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Silex 

Almiiiua, vvitJj a lilllo oxide of inni ;tiul 

lime. - 

Sodii 


OH -81 

JO-od 


[Jan. 


If Uic composition of rdlTilc is calciil;ii»'d from ilje (omiulii 
N + !) A S'j Ifie follinviiu;* proponi<.ui of the rajusiituent 


])iu'ts is foimd 

Siio\ « 'ii’TH 

Ahuuiiia. i 

iSoda ] I* i-> 


{‘rysialli/ed ali.)ito. is fnmd at Aiendal ni A'O'way, when' il is 

nljiK>si always acas.'iopaiiK'd \\ iili «-j)id()l(‘, ai Lfrdiiie;* )»» vvhal i 

Jniv'e seen a1. ilic if>eld as wi*!! as m pt’nalr rolita I aajs. it 

js loiind als(‘ 111 til*; Sc.lnuiinerl iial, in ilio 'i vrol, 'vitL; ran 

of liinc' HI Aeiiis mJ' rarbonato ‘d -mu : at l‘( < >l!rl)U’e , iioar 

Zell, in Aoins with r<r jii yiaass va*i‘v iloli in (ptari/, 

i^ccoinparJed by rock ervsiai and rarbonale of n\ni : it is lound 

in the same circuinslanees at (barOeiju in U.e (‘(‘unlry oi Sal/.- 

i)OiiV2; ; at. i>arc'j;»*‘. in the lN.n.!je*s, and an Anris in !/anplnn}\ 

ill veins ^villl a\iinu.', aiiata.-.'/. odnlana, <jcaha(a aslustu-,, 

with which tile alhite js .•.ona-t me. pi ’scciiy mixed. A>- to 

die albite .'s' Keia'hn 1. . in riu^ >'5 minei.o-- 

m tlui ton^^i■si^^ (>: (“rlin. rtanoj..,.-. ,.-::neo imnofio,.. 

crvsbils, winch •») a Jineni lar'er -•/('}!::' t'n )}iiao^. nonie- 

un'ies tim. .lane is 'Ci** ne ’i cam, ii,.- «ne^ r !]> ninioj'. 

crvstai -1 arc m •.‘■n*. onm a. n w jins, i 'i’’a n<ra', .n 

S I oiisf ii ti'l , mao' » 1 n o ■ in b' -’t • ■ ni -n-.’. .Ooit.' I'aiod ice* 

/par );i .n ■. ranno ; :nc ‘n*’. -'ui o| n^-nn a.‘c iii-'ie-e; > - 

ifannO, and soincima's «:c'a.‘i*« ' \vni‘ er-- ’•.»!!; v iiiic, or 

id lie* same coionr v.,', a;i*n ■. J je- crv-'iin,’ (0 ici;-pa.r \n 

I i.a eia !' are .,!s' • irt' on m iv ace. m .am t! i" -m nnc smalf w ’.0 isW 

1 

Ci’X^ials, wiea'ii r<)ni'.n ii:\ .orr n- a ;■ C'.MiX 'Mo .nOnr. 

{ h‘ >h <. — i jiT e:'‘, 'OiOsoi albiic arc C-'C i n onsl jv_ ti 

\')\ tiiciv i a am { I’t » j c >, and hit' r-. -» lo' I'ci ^ ai*' ea.^ i ■f’nn vi l)V n'lc 

piaiR;.>ik it i he c l \ “sOO" etsoai’ ' r O • , : < ; : . O'. • ■ lO the '•■atoc, 

'vvay, oic >nnii:o' pl.m.'-. C:<’ < \s o erV'C-'O^, Oe par on. i, 

since n: it Uj)a! im: pi, hit - ano ,>i\' a;, ri • ' aie. i* i-i <.-ac!; 
tether, and ( oal-l m vn r cam re-’^irn a-n^ .iC-,-h..s: l.m a tiai-o'ptoo^ 
iicnnitiXipe ci’\aaaio <c ; *ec'.jr.^ anm .,s ;.n.-x- (>i < ;oi>oao, <‘a.. 
only l)e ti^rincii as d, ,c/.;,s i,cc;- licuio..'! 0^ ti i>v wheat 

two crystals arc yrcepi d, ediea wnn di-ni' inipCt jcaieas wi, cr 
■wi4h their Icit plaie s M . S«) llial. the taecs 1^ oi cjea\aig(i ari 

situated on opposite sides in the two crystals, while in all)jt(‘ 
tile planes P of the two erystals are silnat.ed on* the. same side. 

* 1i the abovet-uicntiontd cry'it.ids ol Gutliard arc albitc. 



1824.] Albitej Labrador^ and Anorthitc. 55 

Albite oilers, however, sometimes crystals which are grouped in 

inaniier analogous to the hemitrope crystals of felspar. They 
are joined to each other by their planes M, and consequently 
have their planes P on dilierent sides ; but ii/this case the two 
\:rystals are attucluMl by their other faces to other Crystals in the 
conmion way ; S(^ that the Avliole is only an hemitrope formed 
by two ditferent lieinitropcs whicVi are grouped in the same 
manner as llie two snii|)l(^ crystals whicJi form the hemitrope 
crystals of Jbispar of (.'arlsbad. 

Altlioiigli albite is fouml massive, it is always radiated, never 
m ]aniin;\‘, and tliat distinguisluis it esstmtially from felspar. 
It niay always l)e admitted, lh(irt for(j, that tlie I’elsjfar which is 
.met ill this state is not telsj»ar, but a!l)it(‘. 'i'he [)alm('d felspar 
DiMohanu ( fe(«rgenstadt in Saxony, distinguished by Werner, is 
iUiKiiig tliMsc; <d' t ills kind the must known ju (Germany: how- 
ever, some doubts mav be tmlertained (‘oncerning sea erui sjiec.i- 
men> (sfv igbjus loeabiiis (‘ontai/ied in t!ie collt'ctioii of minerals 
at Berlin. 

Besides the rilbile oi' Arendal, I iiuvc analyzed thatofSalz- 
bourg. Some eireumstaiKs s ha\c preventcil me terminating the 
analysis (d' it; J>o\v<\ai’, I liavt' obtained soda, and the sarhe 
vjuantity oi‘s;le.\. as in the analvsis ot the albite of Arendal. 

The sulphate I had obtained, and whiidi i lead c.rvstalli/.ed 
with a g'O'ai ileal o/ eai'e, nn‘ (’I'v^lids perl’t etlv siinilai to 

diose (»!’ se.; jjiiiO.e e-j’ sitia. W Hen <v|)os«'d tf.) the at mospliere, 
^iie\ )i).n to i»'tw dec, , 01(1 ii'eaii'd dv tlu' ^oiul'oi; <>( plaljua, ])y 
inane ,teni, and hv smj)lrate />!’ elnmn'a, tiiev e^ln()iled th,* 
>a,iie jii-oprnies as sulphate or-iKia. lia*-. io^ mixed a solnlioii 
< i Uiesi* ery^t.ils woli a sfauiHUi ot l inui'.de <il jdatimnn in aicu- 
iiei, it jeMiamed js.-i ieet i v Inujiid , and eiaporaled »o drvnt' ('i, and 
' •!! a iiee-’S j/'i' car/ m aieeie*!. .\ saVntiou ‘u’she^e 

<!N<tah. niio wesdi : ii -d e'C laitene ae'd, I'eUinied jt.s 
1 Uioie'iiv. h( mivijej; lies \-n'i suipna*' -ivdunn /a ami aieohoi, 
i •«‘)ianu‘U ia".'ieai < ’enetivsevni^ ; 'erieeli'. ^■^eli eivsl dh/eab wliieii 
* er.iKMOcr a^ '.meiiate o{ rimnin’i amo so.i'a; hecanse when 
epp(>v.( {' 0) liie ‘ { l‘:o>. ?;ie‘'e, iM •’» WCU’e |\dlU'«‘d -Sr) a^ ibiij powdiu*, 

.O'id a.'e nm.^ vuilreiv iii iv (Ms. eaj li^'^l.elt on ^nipha i e <>1 aUnmnaaud 
’p'.'T '.mil, wlm.'ii leiMsl w tin a'e-mo; v. a-; oniii.a • lai l Iv pia'Cipitaied 
ni a s!'c;iv.; (>t po\viier. * 

• n I'jiaiyziiie; altue.- will- ea,'!»«aiaii Cu i have louml a. 

.'■s^ wi 2 ’ per rent, \l ts uma;ni)0.dl\ L->e.‘la which .vulilrslins le;.s>: 
dns appt'ar:. ta na^ ^.o much ihe m*'i'e hkv 1\ . lor i obtained silex 
and alumma mine, .-an'^e projiertions ar. \i\ analyzing albite with 
carbonate of‘ potash, and the uswilt was the same in caK u- 
latiiig tile ])ropi)rlion of these two bodies from th(» same cdienncal 
lormula. I (umld not repeat the analysis, because I had used 
all I. hailof tile substance to determine the nature of the alkali 
contained in albite, and for the analysis with the carbonate of 
potasli. 



m 


[Jak. 


M. Hose on Felspar, 

Third Species. — Labrador, 

This substance is very seldom met in regular crystals. There 
is only one specimen in the collection ol minerals at the Univer- 
sity of Berlin ; and although it is possible to determine the fomt 
of it, which shows great analogy with felspar, the angles can- 
not be measured. The moditicalious appear to be the. same as 
those of felspar. It cleave^^easily in two directions, in one of 
which the face obtained by cleavage is perfectly brilliant ; the 
difference between the degree of brilliancy of these two cleav- 
ages denotes a difl'erenco between labrador and felspar. 
Moreover 1,hose two cleavages are not obviously at right angles 
to each other. 1 have found their inclination to be 93 and 
I could not measure more exactly the incidence of these two 
cleavages on account of the dulness of one e.f them. There is a 
third ineavage still nnore imperfect, and which corres][5onds with 
one of anorthite, but not with any of albite. 

Thin lamiine of l.ibrador are of a whitish-grey; thc‘finc rellec- 
tion of light which distinguishes this substance is given by one 
of the cleavages. 

The specific gravity of a fragment of labrador (from Labrador, 
in America) weighing 10-57G grs. was found, using water at the 
temperature of 18“ li. = 2‘7025. 

The specific gravity of a fragment weighing 12'()68 gr. from 
the same locality, using water at the temperature of 17 R. = 
2-695. 

According to Brisson, = 2-692. . 

According to tvlaprolh, = 2-690. 

Specific* gravity of the labrador from I ■'grcuianie, according 
to Klaprotli, = 2-7o0. 

One hundreo' parts of' labrador from i-abrauor, and an tajual 
quantity of labrador from Ingremanie, contain, according to 
Klaproth, 

Liibratlor froivi Labrador, i.-abrHtb'r Li^rciiianic. 

. Silcx '. . 55- / .7 ;>’>•()() 

Alumina...., 26-50 2-t-(K) 

Lime 11-00 •. 10-27 

Oxide ofiron. T27 *. 7-27 

Soda 4-00 3 70 

AVater ...... <VaO 0-70 

99- U() 98-70 

Berzelius ha.s calculated I’rom these analyses the uiiucralogical 
formula * ‘ 

K -1- 3 C + 12 A S.- 

f^bsi'ri aiioii . — Labrador and f; Icp.ar iirescn* similor charac- 
Ic.-'i V. it!i tlie I'lowpipr. . and torihiMa asun Berz(,!i’.j was iiu'uc(.(’ 
to sup])ose that tlie mineral analyzed iiy Kiaprolh, liudcr the 
name of labrador, was iridescent parenlhine, with which it. has 
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great analogy of composition. However, an analysis undertaken 
by my brother, gave, excepting a greater quantity of alumina, 
almost the same results as that of Klaproth. This chemist has 
already demonstrated that the iridescent fels-^jar from Friedrich- 
,warn, in Norway, cannot be ranked in this class ; it is also dis- 
tinguished from it by the incidence of the two IVtces of cleavage 
\vhich is equal to 1)0°. 1'he acids act upon this mineral in a 
dilferent manner than upon folspai’and albite ; for concentrated 
hydrochloric acid, according to Fuchs, entirely decomposes 
labrador, and has no action upon felspar or albite. 


Fourth Species. — Anorthite. ^ 

The primitive form of anorthite is a doubly oblique prism, 
fig. 5, 0, in which the planes M and T are inclined at an angle 
of 117° 28^ ; the planes iVl and P at an angle of 94° 12', and the 
planes T and P at an angle of 1 11° b/'. 'Phe section perpendi- 
cular to the planes M and 'f is an oblique angled parallelogram, 
the obtuse angle of which of 117° 28' is divided by the plane 
produced by two rows in breadth on the edge G into two angles, 
the one of .79° 90' and the other of o7° .58' ; the first of which 
has one of its sides in the plane T, and the other one of its side.s 
in the plane M. The section perpendicidar to the planes M and 
P is an oblique angled parallelogram, the obtuse angle of which 
equal to 94° 12' is divided by a plane produced by a decrement 
by one row on the edge If of the primitive into two airgles, the 
one of 4()° 47', and the other of 47" 25' ; the first of which has 
one of its sides in the piano P, and the other one of its sides in 
tlie plane M. The planes 1 have observed are : 



Jricldi’/ices. 


'f on IVl 117° 28' 

'foil/ , 120 8(\ 

M'on/ 122 2 

M oqz ’. 149 1 

T on X, 148 27 

Ai' on /' l.)0 88 

1’ on ?/' * 9- 8) 

9 on x' F 

P on c/' Fi, 

P on t . 188 jid 

P on o' 121 50 

P on F 94 53 

P on w 134 40 

i. on f I/:;! 28 

]'*on Al 85 48'* 

Ponn 13,;^ 18* 
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P on • • 

137° 

22' 

P on T 

110 

57 

P on jf)' 

125 

38 

M on »'% 

115 

20 

M on It' 

122 

45 

M' on wt 

lU) 

12 

1^ on i/ 

91 

50 

M on i/ V . . 

141 

54 

P on i/j' 

qs 

t> / 

M' on «/ 

141 

oo 


Phine, Angles of Ike Primitive Form. 

'rhosc of plane P 121° 32/ and 27' 
M 1P> Id ()3 Id 

T lOd 42 73 1.S 


€ 

Anorthite, as well as albite, althoii^'li not quite so frcqucnlly, 
presents also licmitroi)e cryslols, I have not given driiwings of 
them, because they are lormed exactly according* to tlie same 
laws. This substvnice (‘an be cleaved ])HrallcI 1o the pliuies P 
and M with eciual faculity, I leave not been able to obtain a 
cleavage parallel to the plane T, and I have chosen it for one oj‘ 
the primitive planes in prefcrenccj to the plane /, because it is 
generally much mon^ brilliant. The iVadnrc in other directions 
is conchoidal. T]\e luslrc. of the (deavages is pearly, uiul that 
of the conchoidal fracture vitreous. 

x\northite is found soiuctiiiics ci:ysiaih'/.cd in sinail masses. 
The crystals arc perhiclly clear and iranspareni, but very surall* 

The specific graviiy of scvm*ai fragment wciglniig T lbf> g,-. 
by using uali*r at the iomporaOin; of i.-f' ]{. been iiauid 
equal to J’7(hL 

That ui small (aastals weighing O'olo' gr. mixed willi a small 
quantily ul'pyroxeJic, by using waicr ;\t i7*^' It. was !i|und equal 
to 

tamc« nT.ratcd nvdrociih-vic accl ‘;nUri;iy dcconi[>uses anoiihiic. 
1 }ia\e found iOO piots nf auorihite, tne specimens orwbiclq as 
well as tliuso oi’ albiic, i had tibtaimMl ihroegii the kimiiie.NS of 
iMi*. Weiss, from ihe culleciion of minerals m Uic bniversily of 
lierlin, composed (>f 


Silex 

Alumina 

Oxide of iron 

Lime 

Magnesia 


whicli craCadus o.::\ geii "] 11 

b4‘‘ib bfoiib I ‘ ^ I .. 

(J-7-1 I, -23 j I'roJI) ^ 

Id-li.S 4-4() 2 

d-2(> 2-04 . ! 


Aiv)ther analysis 
however, similar 
formula is 


ill which I had only ()-3 gr. <.o examine gave, 
results, and consequently the njineralogical 




M S + 2CS + 8 AS 
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^vllen one part of 8 A S is replaced by F S. Anorthite has only 
been found liitherto in masses of carbonate of lime at Mount 
Somma, near Vesuvius, wliere it is accompanied only by green 
translucent pyroxene. ^ 

• Observaiiom , — The miiK'Talogical formula indicated above, 
appears to be the result of ihe analyses : I cannot, liovvever, 
Avarrant its exactness, htjcause I could only operate upon very 
small (piautities; ihit first time Avilft 0*()28 er.; the second time 
Avith 1*482 gr. : it is tlie result of this last analysis 1 have f^iven. 
The 1‘onnula avcjuUI he analo^ousto other i'oriuuke already known, 
ii'tlHU'c? Avas [) A S, instead of 8 A S. 'fheii it would be the 
same as that of lueiouito and paraiithiiie, the forinulij of which is 
(' S “P 8 A S, Avith this (lill'erenco, howevi'r, that one-tliird of 
0 vS in anorlliite Avould n^j>lace(l by M fS, Anorthite would 
then 1)0 referred to nu ionite, in the same luauner *as idocrase is 
\o e/irnel, or, ae.eoiiiiiuj lo my brotlier’s analysis, pyroxene to 
\v(>![astoni.te. 

} have ))u>visionally ^ive.n the name ot‘ anorthite U) this mine- 
ral, doaiviai i\n\n w^hieh si<>'uititrs Avithout rie^ht angles; 

l)(M:aus(i its cvvstalliiu; form i'. principally distinguisherl from 
felsj)ar, in not being at right angles to each other. Uaiiy, to 
Avhom the name of ^el-^par did not seem propei, had suggested 
for this mineral the name of from tAvo of its cleavages 

laung at right angles to each other. 


AjiTtCLi’' Xil. 

iiSisvrritl ions i)n ll,c /oTi .■//o/g /v/y;cv, .ri!h (ui of a niuc 

2). S.v \A', .UA, (•! ilu-. j\<,m!ehiAm_u P<uis. 

(^To lie ikin-e’ of gio Aimin' g'' l^hilu^ioulii/,) 

SiK, /M-. 1SV3. 

iSixci-: llie ]n)tire vun it}...n1ru m one oi tme ])reca*ding uuinbers 
oi’the jlniiifls of l*lii </ n\ t he ( luul urade of the 

^pecimeiTs comniordy rankt.. uhu*i iiie nanu.^ oi’ felspar, into two 
disuuet, species, vi/. feKpar aeal cleavi^lanthle, I Iurvi‘ seen in the 
sas{ iiuiubin' ol tlie. Aoinales dc v’inmie a ]iap('r bv Al. Rose, of 
lloili)), Li])on tlm sanu! sul>jeci. Au ansiraei oi’ this paper is 
inserted ni tlie presi*Ait number of the Aima/s, and coiitaius, in 
addition to the (;ss<'ntiai part of what I intended to publish, not 
only new analyses of ia>th felspar and cleavelanditTg and their 
specilic graA’itics, hut alst) the complete deterniinatiou two 
ueAv specici*., viz. labrador and anorthite. In consequence of 
Ihis^ J shall limit Avhat 1 proposed to scad you, to a very few 
observations, which M. Rosens paper does nob render useless. 
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Rose has adopted, as appears from a determination of Weiss, 
an oblique rhombic prism for the primitive of felspar. I had 
assumed the same form, from the observation of the crystals of 
that substance l^had an opportunity of examining in Mr, Tur- 
ner’s collection, as ^vell as 1‘rom the very ligures given by Haiiy, 
and the measurements given both by him and Mr. W. Phillips- 
M. Rose has not staled the reasons whicli indtu^cd Weiss to alter 
the determination of Haiiy; and as 1 b(‘lievc they are not 
generally known, since Mr. Jkooke and Mr. W. Phillips, in their 
late publications, have adopted the jnimitive form of Ilaiiy, I 
shall briefly explain by wliat considerations 1 was led to the 
same result^ as Weiss.'^' 

On looking at thf* figures given by Tlaiiy in the last edition of 
liis treatise on miiuiralogy, as well as on looking at any crystal 
of felspar, it will easily be seen that (u cry one ol’ them may l)e 
derived from an oblique rhombic piism, the lateral jdanes of 
which would Ijc, for instance, the ])iaue ho has marked /, and 
the face op[H)site and pavalhd to 'f, and the base the plane P. If 
the primitive were not such an obli<jue rhombic prism as 1 have 
just described, one would expect to meet with a crystal contain- 
ing the face T without the face /, or the modification z without 
the modification::'', or .s without .s', or n without //', but the con- 
stant simultaneous occurrence of these groups of modifications 
perfectly symmetrical relative to the planes P, /, T, both in their 
positimivS and incidences, is certainly decisive. Morcovta*, in 
the form 1 have adopted, if a cleavage he found ])arallel to i\T, it 
must be at right angles to the base P, hec air^e M is (^qnallv 
inclined upon / and T, or because it is paj allt l io a plane through 
the oblique diagonals of the l;;ises, 'Jliis cleavage, as it. is well 
known, exists in lelspur^ uvid is found perpendicular to P. This 
angle of 90^ would agfun be a \ cry singular urcurrence if the 
primitive were a doubly oblique ])iism. fhe only arguiiient in 
favour of Ilaiiy s detenuinatioii is, ])is assertion tliat'lheie is a 
cleavage jrarailcl to and none j)avanel to /, as should i)e. 
Ihe case, vf /, as 1 have assumed, was one (if (he i.it(n’al |)rimitive 
planes symmetrical U> T. 'To lh:.s may be answ ered that oven 
the cleavage pavalhd t(»T is iu uu.sr cases v(ny dificult to obtain, 
that^his IS mjt the only exum])le. of an obluput rliombic prism, 
in \vlncli one of the lalerai.. [Uam-s :s mnrv, easily obtained by 
cleavage than l!ie orner.*!' it, is the ca.se, for njsianc(% inchro-' 
mate ol lead. ^Moreover, ra some of tiu' liesh-colijured speci- 
mens, 1 have succeeded in obtaiiunu' a cleavage ]»arailel to /, by 
detaching first a thm lamina parallel to P. ^ Rinaily, Haiiy men- 
tions the primitive lui has adopted as (.)uc of‘ the forms offered 
by nature : this tonn i. hav<i nev(ir seen ; and I doubt very much 
its e^ftstence. because it could not be deiived from an oblique 
ihoruhac’ pi.srciromi', liu f. 7*11 fne othf.i •. .o'e so (dw-ioutlv deduced 

* See Auudls oj tlulosoyhif rur N'lveiiiber. 

t ^CC Broofa’a Familiar Introduction to Crytuilography, p. 189., 
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The form M. Hose has taken for the primitive of cleavelandite 
clifters only in its angles from that I had assumed* He gives for 
the incidence ot'T on M 117^ 1 have constantly found it 

upon brilliant cleavage planes 119° 30', or between 119° 30' and 
120°, whith makes a dilference of 2° between our measure- 
liients; mine agrees with that obtained by Mr. Brooke, and I 
believe also by Mr. W. Phillips. This diilerence will of course 
change most of tlic angles calculated by M. Rose, but not so 
materially as to make it necessary t6 trouble you with the result 
of my own calculations. 

The Hat crystals from St.Cjothard are, as IM.Rose had suspected, 
cleavelandite. It was indeed the observation of specimens of 
that locality wliicli are not hcmitroj)e, as most crystals of that 
substance are,thatledmGto llic distinction of the two substances, 
and which gave jne the best duta fur th(3 determination of the 
primitive form. IMr. Turner’s collection contains a great variety 
of forms of that lu(*ality ; oiua of the most t:omplicated 1 have 
reprcseiitiid m fig. 10. In some ol‘ tlic crystals, llic planes I 

have marked d" and an3 wanting, and then the crystal has 
])r(3cisely the same lorni as Sv)me of llui varieties of felspar. In 
the same collection arc*, found crystals which arc not hemitrope, 
from the ’’i'yrul and from vSiberia. 'riiose from this last locality 

are very large, and coutaiu only the modifications p m t and 0 '^“ 
urm, and tlie liguro of the {)!aae ?n is triangular. However, most 
of the cryst als are hcmiitiop(3, luit tlieiv furjn is generally much 
nuu'e comiilicated than those M. Ilo.^e has ligured. He says in 
liis pa[>er this substance is never found laminar, but from North 
America, aiul from Silesia. I have seen spociniens in large 
lamiiue, each of Avliicli is fonm^d by the. juxta-position of two 
lamina^ parallel to the' fact* 'V of the primitive, so as to present, 
wlnen (‘.heaved parallel to P, tin* same! re-t ntericig angles offered 
by the heinitro[)0 crystals of that substance, 

[ shall feel obliged if you can spare room for a short descrip- 
tion of, I believe, a very scarce and new mineral from Vesuvius. 
J have obstu'ved it. upcni a spe^^imeu Mr. Heuland purchased at 
the sale of Mr.MJc'sse, to add to his private colleciion. Tliis 
substance occurs in small brilliant colourless and translucent 
crYstals. They are .^ulHcicmtly ira’*d to scratch rock crystak 
Mr, Children, who kindly undertook to examine a small quau^ 
lity of It, found it to Ijo mostly composed of silex and mag- 
nesia. The only form 1 have observed is represeiiteil by fig, 12, 
and the crystals cloa\V3 easily in the direction of the plane p. 
The angles I liavg: measured with the reflecting goniometer led 
me to adopt for the primitive form of this substance, a right 
rhombic prism, fig. 11, the lateral planes of which cdire- 
spond to the# planes marked m in fig. 12, and the base to the 
cleavage. The incidence of the two lateral planes of the primi- 
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tive is 128^ 54'', and the ratio of one side of the base to the 

height nearly that of 4 to 7. The other incidences are : 

(//, p) == 12f)^ r/ 

^ (//,gO= 110 23. 

This substanc.e is accompanied by pleonast and olive-greeti 
pyroxene. 

I liave chosen fn* it the name of forslerl/c, in honour of the 
late Mr. Forster, who lias so much contrilmted to the advance- 
ment of mineralogy by his extensiv^e coiine(‘tions in lliat branch 
of science; in every part of the world, and by having laid tin; 
foundation of one of tlie finest private collec{ions, now in the 
possession Mr. Ilculand. 


Article XII I* 


fA'sr.s or Ihjok's. 

Philosop/iica/ Tra?isac/io/?s (if (he Roi/a/ Socicif/ of T.ondon, far 

Part' I L 

Tin: following are the papers contained in this umisually volu- 
minous part of the Philoso])incal Transaclii>ns. 

Xlfl. 0)1 a ffctr PltiOina?cti(i)i of !‘]/vL‘tro)iiaa}(c( ism » .F»y Sir 
Hiimjihry JJavy, J3art. Pres. US. 

We have reprinted this communication in tlu; iirescnt number 
of the Ativd/s, 

XIV. On llaiil Chloride, Py iSL Faraday, Chemical vXssist- 
aiit in the Hoyarinstitutioii. Communicated hy Sir IL Davy. 

fn the next numh(u’ ol’ the /1y///r/A% we intend giving a lull 
account of the contents ol'this paper, as \\(;11 as o( anolin r, by 
the same chemist, ointlic (acpAetacAioii of other ( cases. 

XIV. 0)t (he Motions of the fh/cOn f/lnstrallon (f the Csesty' 
the Miisc/es and Serves of (he Orhit. J3y Charles Ihdl, Fsip 
Communicated by Sir 11. Davy. 

A britd abstract of this valuable, paper will be found in tin; 
report ol the [)roceedings *.)f tin; Hi>val vSoeiety in tlie Annals 
for May, 1N23^ but we extract the section On the tiro rondi- 
(ions of the eye, its slate of resf and of art ivit i/f on account of 
the peculiarly important nature of its contents. 

The eye is subject t,o two coiulitions ( a statf; of rest witli 
entire oblivion of sensation, and a state of watchfulness, dining 
whi<di both the optic nerve and tlu; nerve of voluntary motion are 
in activity. When the eye is at rest, as in sleep, or even when 
the eye-lids are shut, the sensation on the retiniV being tlnui 
neglected, the voluntary muscles resign their office, untl the 
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involuntary muscles draw the pupil under the upper eye-lid. 
This is the condition of the organ during perfect repose. 

On the other liand, there is an inseparable connexion be- 
Uveen the exercise of the sense of vision and the exercise of the 
voluntary •muscles of the eye. When an object is seen, we 
(^iijoy two senses : there is an impression upon the retina ; but 
we receive also the idea of position or relation which it is not the 
ollice of the retina to give. It is by the consciousness of the 
degree of effort put upon the voluntary muscles, that we know 
ihe relative position of an object to ourselves. The relation 
existing between the office of the retina and of the voluntary 
muscles, may be illustrated in this manner. 

Let the eyes be fixed upon an illuminated obj^,ct until the 
retina be fatigued, and in some measure exhausted by the 
image, then closing the eyes, the figure of the object will coii- 
li?me present to them: and it is quite clear that nothing can 
change the place of this impression on the retina, hut iiotwith- 
slaiiding that the imjiression on the retina cannot be changed, 
the idea thence arising may. l"or by an exertion of the volun- 
lary luiiscltis of the eye-ball, the body scon will appear to change 
its plact', and it will, to our feeling, assume dilierent ])Ositions 
accoi’ding to the muscle which is exercised. If we raise the 
pupil, ive sJiall see the body elevated, or if we dejiress the pupil, 
we shall see the body placed below us •, and all this takes place 
wliile the (.*ye-Uds are shut, and when no new impression is con- 
viived to the retina. The state ol'tlie retina is here associated 
witii a consciousness oi’ muscular exertion; and it shows tliat. 
^isiou in its <exl(!uded sense is a eom|)omKl operation, the idea 
of j)nsitiou of an object having relation to the activity of the 
muscles, • * 

We may also sliow, by varying jJiis experiment, that an 
agitated stale of tin; muscles, or a slate of action where the 
muscles are at variance or coid’used, aifeets tin* idea of the 
image. If we look on the lumimms body so as to make this 
imj)ressiou on the retina, and then cover the face so as to exclude 
die light, keeping the eye-lids ojien, and if we now kqniiit, or 
distort the eyi s, the image which was vividly impressed upon 
the retina instatitly disappears us if it were waped out. Does 
not this circuiustaiKu; take ])lace, liecause the condition of.the 
muscles thus uimaturally produceu, Joeing incongruous with the 
exercise of the retina, disturbs its opis’alion f 

If we move the eye by the voluntary muscles, while this 
impressiou continues on the retina, we shall have the notion of 
place or relation raised in the mind; but if* the motion of the 
eye-ball be produced liy any other cause, by the involuntary 
muscles, or by pressure from wdthouf, wc shall have no corre- 
sponding change of sensation. 

‘‘ If we uiiiko the impression on the retina in fhe maimer 
described, and shut the eyes^ the image will not be elevated, 
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although the pupils be actually raised, as it is their condition to 
be when the eyes are shut, because there is here no sense of 
voluntary exertion. If we sit at some distance from a lamp 
which has a cover of ground glass, and fix the eye on the centre 
of it, and then shut the eye and contemplate the phantt>m in the 
eye ; and if, while the image continues to be present of a fine 
blue colour, we press the eye aside with the finger, we shall not 
move that phantom or image, although the circle of light pro- 
duced by the pressure of tin? finger against the eye-ball moves 
with the motion of the finger. 

“ May not this be accounted for in this manner : the motion 
produced in the eye-ball not being performed by the appropriate 
organs, the ^voluntary muscles, it conveys no sensation of change 
to the sensorium, and is not associated with the impression on 
the retina, so a« to affect the idea excited in the mind ? it is 
owing to the same cause that, wlicn looking on the lamp, by 
pressing one eye, we can make two images, and we can make the 
one move over the other. .I3ut, if vve have received the impression 
on the retina so as to leave the jdiaiitom visible when the eye-lids 
are shut, we cannot, by pressing one eye, produce any such 
effect. We cannot, by any degree of pressure, make that image 
appear to move, but the instant that the eye moves by its volun- 
tary muscles, the image changes its place; that is, we produce 
the two sensations necessary to raise this idea in the mind ; we 
have the sensation on the retina combined with the conscious- 
ness or sensation of muscular activity. 

“These experiments and this explanation of the (dfect of the 
associated action of the voluntary muscles of the eye-hall, appear 
to me to remove an obscurity in which this subject has been left 
by the latest writers. In a mast scicntitic account of the eye 
and of optics, lately puhlished, it is sa.id on this cpiestion, ‘ vve 
know' nothing more tliaii that the mind residing, as it were, in 
every point of the retina, refers the impression made upon it, at 
each point, to a direction coinciding with the last portion of the 
ray which conveys the impression.’ 'I'lu! same author says, 
‘ Kepler justly ascribed erect vision from an inverted image to 
an operation of the mind, by whic.h it traces tlic rays hack to the 
pupil, and thus refers the lower part of the image to the upper 
side, of the eyi.-.’ What can be here meant by the mind follow- 
ing back the ray through the humours of the eye i It might as 
well follow the ray out of the eye, and, like the spider, feel along 
the line. A much greater authority says we pu'///.le ourselves 
without necessity. ‘ We call that the lower end of an object 
which is next the ground.’ No one can doubt that the obscu- 
rity here is because the author has not given .himself room to 
illustrate the subject by his known ingenuity and profoundness. 
But ft appears to me, that the utmost ingenuity will be at a loss 
to devise an explanation of that power by which the «ye becomes 
acquainted with the position and relation of objects, if the sense 
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of muscular activity be excluded, which accompanies the motion 
of the eye-ball. 

Let us consider how minute and delicate the sense of mus-* 
ciilar motion is by wliich we balance the body, and by which 
wo judge»of the position of the limbs, whether during activity 
or rest. Let us consider how imperfect the sense of touch 
would be, and how little of what is actually known through the 
double office of muscles and nerves, would be attained by the 
nejve of touch alone, and we shad he prepared to give more 
importance to the recti inusclos of the f‘ye, in aid of the 
sense of vision : to the odices perfonned hy the frame around 
the eye-ball in aid of the instrument itself/^ 

A plate accompanies this communication, showing the mus- 
cles of the eye as seen in front, and in profile. 

{To be coniinutd,') 


Akticle XIV. 

Proccedi»<fs of Phi/nsopliirn/ Societies, 

KOVAi, so< ii;tv. 

Tuk first meeting of this Society for the present session took 
|)lace on the 20th of .November lust, when Major Gen. Sir (i. 
Murray and John Renn le. Ls q, were, admitted Fellow:^; and the 
(.h oonian J.iecture was rfuid. 

On the Anatomy ofllui Human Brain as compared with that 
of Fislubs, Insects, and Worms; hy Sir K. Home, Bart. 
V.P.R. S. 

This lecture was very short, and consisted, ])VincipaIly. of 
remarks illiislralive of tin' microscopical flrin> ing*s by Mr. tiam r, 
with which i| was ac(a)m])aui(*d, some more particulctr oI>serva*- 
tiuiis hfdng n'seived i’or the evpianatloo .of lluniit Occasion, 
wastakcu to award a liiyh and just tnhuU* to liu*. iuicvoscopical 
mvesligalions of Swannnenlam, wliich wi »e u]u‘f|uai!(:a(, hv any, 
it was nmiarked, e\cej)l ihoscMjf Mr. ivaucr. ability of 

f»oth observi;r^4 was of such and so rart' a natun', that, with 
respect to cai'h, it Inul been ascrilii d to some ])articular edn- 
struction of the microscope ; and i.^ had cvmi been suspcct('d 
that tSwammerdam lead a peculiar method of using the in- 
strument, which had died willi him. 

A pevrtion of very n'cent human lirain, mert'ly steeped in 
distilled water, was ('xUmimal by i'dr. B;mcr, wlio perceived in 
it rows of gfbbiile.'if proi'eding* in straight lines from tlie cortic al 
inlu the medullary part. A comparison was instil uteil of the 
human brain w ’di diH sanix ovean in iisheig »usc'’^'n a.od worms. 
In the lencln jthc Iu’hio ha-, a eautral e ^vitAg *00; ils basis is 
nodulated. In the bee, that orgau is larger in luvqiortion thsu 
NcyJ Series^ vol . vti . p 



66 Jproceedings oj' Philosophical Societies, [Jak. 

in the other insects which have been examined ; it is also large 
in the moth and in the caterpillar. 

The reading was commenced, likewise, of Some Observation^ 
on the Migration of Birds; by the late Dr. Edward Jenner, 
F. R. S. ; commuiBcated by his Nephew, Mr. Jl. C. Jenner. 

Nov, 27, — Dr. D. Cresswell and Prof, Barlow were admitted 
Fellow's of the Society; and the reading of Dr, Jeuuer’s paper 
was'concluded. 

Dr. Jenner had intended ‘to present this paper to the Rojjpl 
Society himself, but was prevented from fully completing it, as 
to arrangement, by his extensive correspondence on the subject 
of vaccination. It commences w'ith some general observations 
on the Migiation of Birds, and particularly w illi respect to their 
capability of taking such great flights as migration must require, 
and which some writers have questioned. Dr. Jenner brings 
forward various facts, to show that there are no grounds for 
such doubt ; among which are the following ; a hobby-hawk 
ivas seen in a vessel near Newfoundland ; and an owl, seemingly 
the common brow’ii owl, flying above the j'\tlantic wave, with as 
much agility as if pursuing a mouse in the fields ; cuckoos, 
snipes, and other birds, have likewise been seen in the Atlantic ; 
a flock of birds resembling linnets settled on the rigging of a ship, 
remained awhile chirrupping in concert, and then flew away ; 
geese have beeii caught in Newfoundland with their crops full 
of maize, a species of corn which is not grown but at an im- 
mense distance from that island. The discussion of this branch 
of the subject is succeeded by some remarks on the faculties of 
discrimination and guidance which must be exercised by. birds, 
in the long flights thus taken, and which. Dr. .1. conceives, must 
be of sonto peculiar and unknown nature ; pigeons, it is ob- 
served, which have been takenseveral hundred miles, completely 
secluded from the light, by being shut up in a box, will, when 
set at libei ty, immediately return to the place whence they were 
taken. The periodical disappe'di'auce and return. of birds has 
been ascribed to hybernation, but of this Dr. Jenner never wit- 
nessed dn instance ; nor could he ever obtain any satisfactory 
evidence of it. When birds appear for the season, they are 
never in the emaciated and weakened state attended with loss 
of fat, seen in hybernating quadrupeds when they quit their 
retreats ; but, on tlie contrary, they are quite vigorous, and as 
active as at any period. With regard to the supposed immersion 
of birds in ponds and rivers for the winter. Dr. J. remarks, that 
their respiratory organs are very similar in structure to those of 
quadrupeds, and are no better adapted for perforpiing <their 
functions under water. He took a swift, about the 10th of 
August, or on the eve of its departure, and held it under water, 
when it died in two minutes. It has been conjectured, that 
repeated alternate immersions and emersions n;pght have the 
e6ect of alteiing the corresponding action of the heart and 
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lungs ; but though swifts and martins, it is observed, in reply 
to tnis conjecture, frequently splash in the water 6ver which 
they are skimming, yet they never immerge themselves in it, and 
indeed if they were to do so, their wings would become so wet 
as to prevent their flying. 'Hie common ddck, when pursued 
and forced to dive repeatedly, by a water-dog, arrives at the 
surface again much exhausted ; as is likewise the case with 
grel^es and auks, after re peated diving. Dr. Jeiiner had been 
itvthe habit of receiving Ncwlbiincflaiid dogs from that conntry, 
and had ascertained that they never (‘outinued under water for 
more than thirty s(‘Conds, and even then seemed cojifused when 
they came up. It had been asst*rted that negro and other 
divers remained underwater several iniinites ; but^Dr. .1. con- 
ceives this assertion to be grounded only on a vague guess, 
and that the time was not measured by a stop-watch. 

The next division of tlu? paper relates to the remarkable 
effect of instinct in birds, of their returning to build on the 
same spot for many vsuccessiv*' seasons. The author took twelve 
swifts from their nests in a barn, indelibly marked them all, by 
taking oft' two claws I'rom one loot of each, and tlien set them 
at liberty. Some of them were caught again on the same spot, 
iit the expiration of a year, and others after two years liad 
f’lapsed^ they were not attended to afterwards,, but at the expi- 
raiioiiof seven years from their oihglnal capture, one of these 
marked swifts was brrmglit in by a cat. 

ftr.Jenner Jiext proceeds to state, as the (*auseof the migration 
of birds, that the tumi<l and enlarged state of the testes in the 
male, and of the ovariaiii the female, at Uic season of r heir depar- 
ture, prompt the animals to seektiiose cuuntiies where tliey can 
obtain proper succours foi ihcir ottspring j — lhat, in fact, the 
nestlings arc tlie nl)jec(.s of liiis provjsion. 'I'he parent birds 
leave the eoKal»’i(^s they niigraU* iVom :il a liinc ^’hen tlieir own 
wants are (aimplftcly supi^iied ; ami llicy remain m fliose to which 
th(!y migrate, nolonger liian suiUcesfor the rp;irir.gof tlimryoung. 
Thus tlie swifts arrive iii thss c‘>untrv abteit die dth or tith of 
;\))ril, and depart hence about die iOtii of August. — 1)1*. Jenner 
here observes, as a rumarkanlc mrcumslance. that. Uav, who 
attributed the migraliou of lishes to it.s true cvxuse, tliat of 
seeking proper situaliuiis lor spawning, overlooked the ci)r- 
responding impulse as actuating^ liirds, — T'he martins leave 
this country successively, some continumg to rear a brood 
much later than others : iriaav of these birds roost in the walls 

Berkeley Castle ; and Dr. .ktnnor found, by dissecting a num- 
ber, *»aken.at the same time, that the ovajia of the ftmiales were 
lu a variety flf states ; in some the eggs being no bigger than 
hemp seed, while m others they \vere as large as peas ; tjie 
testes of the males exhibited analogous degrees of tumidity. 

Swallows seen ftying over pools and waters in spring, 
in search of the gnats on which they are then obliged to 

• “ ir 9. ^ 
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feed ; and not because they have arisen from the waters. Their 
usual food, like that of swifts and martins, is a species of sca- 
rabaeus, as the author ascertained by dissection. 

Bitds that rear s^everal broods in the season, frequently leave 
the last brood to perish ; thus a pair of swifts that half brought 
up three broods in one nest left the fourth to perish ; and the 
mother came back in tlie following year, threw outthe skeletons, 
and laid in the nest again. JJ^Iany nests of late birds, of various 
species, are deserted in this manner by the parent animals ; but 
the latter thus leave the country when it abounds with their own 
food. 

The young birds, it is remarked, cannot be directed in their 
migratory flights by the parents, but must, be guided by some 
unknown principle : if it be admitted in the ease of swifts, 
martins, and other birds associating together in flocks, that the 
young may be directed by the motions of their fellows, yet this 
cannot be the case with the nightingales ; nor with the cuckoos, 
who, though reared in the nests of many different birds, are re- 
gular migrators. The parent cuckoo has left the country before 
its young arc reared, always depart ing early in July. 

Dr.Jenncr next gives some particulars relative to the enlarge- 
ment of the testes and ovaria in birds, supplementary to those 
which have been pointed out by Mr. .John Hunter. In those birds 
who pair but for a short time the testes are small, while in those 
with whom the'coimubial compact is of long continuance, they 
are large. In the cuckoo, a polygamist, and who continues 
with the female but for a very short time, the testes arc of the 
size of a vetch only ; but in the wren, whoso altaclunont to his 
mate extends from spring to autumn, they arc ccnial to a pea in 
magnitude ; thus much larger in the latter than in the fonrier, in 
proportion to the size of <,lie bird. .V continued supply of gene- 
rative power is required iu birds who pair for a long time, in 
case the brood should be destroyed — but in those like the cuckoo 
this provision is unnecessary. 

Th(? vxnder birds of passage leave this country for precisely 
the same reason tliat inqjols the spring 7nigrators to come hither; 
some of them, as the wild-dutk and the wood-pigeon, which 
occasionally build here, are irreu’ular in their migration; the 
most regular are the red-v.ing and the field-fare, <>f whose 
building in this country 1)1. Jenuer never met with an instance. 
The food of the former, he observe.s, is nol. haws, or tlie fruit of 
the white thorn, as has been slated, but worms And insects, 
which they gather from the ground, feeding in Hocks; Dr. J. 
had seen them dying cf famine when haws were uj)uhdantr A 
gentleman saw a flock of fiold-fares on the day before the thav/- 
ing of the great frost of 171)4, and thev seemed as wild and vi- 
gorous as ii iu season ; In .shot one which D» . Jennor e.'.aniincd, 
and found to be in excellent coiidihon, but there x'Tas no food in 
the stomach, and the last which the animal had eaten \vas di- 
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gested : now as the ground was covered with snow, and as the 
long frost had destroyed everything they could feed on, these 
field-fares must have returned here fora sKprt time, in conse- 
quence olf the inclemency of the weather abroad. Red-wings 
and field-fares always leave this country when they are in the 
best condition. The a])proach of severe frost is indicated by 
the arrival of water-birds, as thatpf thaw is by the coming of 
the spring migrators. Ilirds often outstrip in their migrations 
the progress of the frost itself. 

Dr. tiemier consulers that Dr. Darwin must be mistaken in 
what he says res})ecting cuckoos seen feeding their young. The 
birds in question must hfive been goat-suckers, wWch are very 
easily confounded with cuckoos by those who are not fully con- 
versant with tile characters of their jdumage, ike. 

This very interesting paper concludes witji a recapitulation of 
the princi[)al facts contained in it, and of the author’s views 
respecting them. 

J)cc. i. — The anniversary meeting took jilace this day (St. 
Andrew’s Day falling on a Siiiiday), and w as numerously attended. 

After statipg the names of those Fellows whom the Society 
has had the misfortune to lose since the last anniversary, the 
Frcsiclent, Sii' ll. Davy, delivered a discourse, in which he iio- 
ticefl sucli of them as had by their communications to the 
Society, or by their jihilosOphical labours, advanced the progress 
of science. In presenting th(‘ I'ollowing sketch of the Presi- 
dent’s address, \v(; wish it to be distinctly understood that we 
pretend to offer a mere outline ; it is quite impossible, in the 
space to wliicli wo. an* )iecessarily conlinecl, to iny^art to tlie 
reader an idea of tlie high and eloquent eulogiiim which the 
President bestowed upon t he memory and labours of some cd‘ the 
deceased Fellow's. — Regiiming with Dr.Hutton, fie observed, that 
his labours of iiiore than half a century had established his re- 
putation as one of the most able mathematicians of his country 
and age ; after alluding to the papers which liad been published 
iu the Transactions of tluj Society, he observed, that during the 
long jieriod that he was Profe.'^sor at Woolwich, he might bo 
regarded as having eminently contributed to awaken and keep 
alive that spirit of improvcinrntvHuong the military studehts, 
which has so much coiilributed to tlie character of the British 
oliicer, and wliich has been attended with such beneficial results 
to the country. The merits of Dr, liutton as an experimental 
philosopher, tlic President observed, werii of no mean kind ; 
they were displayed in his pajier on Giuuiery, for whicli he rc*- 
ceived the C'Opleyan medal, in 1778: this paper contained an 
account of some diilicult and delicate experiments on the fvree 
of gunpowder, from which conclusions were drawn connected 
with iinportulit practical results. Sir llunqihry then observed, 
that Pr. Hutton’s greatest work was, perhaps, calculation of 
the Density of the liarth, fiiunded upon Dr. Maskelyue’s expo- 
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riments on the effects of Schehallien on the Plumb-line. This 
labour, comprehend in tj; thr^ most complicated arithmetical pro- 
I'.esses, the Presidwt observed, would forever associate Ids name 
with one of the urandest and most important physical problems 
solved in the liut cinfuiy, and transmit it with honour to 
posterity. 

To speak of Dr. Edward .Vuiner as a man of science of our 
own particular schoob tlic President observed, would be saying 
little, for he liad a higher claim to our deep regret and profound 
admiration as a benefactor to mankind in general. — After ad-' 
verting to the invention and elftads of vacxination, Sir Hum- 
phry l)avy iV'inarkcd, that the originaliiy of Dr, Jenner’s mind 
and the accuracy of his observation wva shown in his first 
communicatAon to the Societ.v, <»n tlui .Natural History ot the 
Cuckoo’; and ii^ the pursuit of his great object, he met with 
obstacles which required no ordinary degree (»f perseverance, 
and of confidence in liis own powers to overcome ; the fairway' 
of judging of the merits of an inventor, said Sir Humphry, is 
by»^ the operation of his discovery on civilized and social life ; — 
and in this respect Dr. .tenner stands almost aloneit 

Of Dr, Baillie, the President observed, that whether consi- 
dered as a physician or as a man, his talents and his virtues 
were alike distinguished, — ^Ifis works show the accuracy and 
coolness of his judgment; his minuteness in observation ; and 
his acuteness in rej erring ctfecls to llieir true causes, amidst 
the complicated ])henomi!na oHiaxd by diseased organs. No 
man was ever more free iVom any taint of vanity or afiectation ; 
he encouraged and admired every kind of talent, and rejoiced 
in the success of Ins contemporviries ; and lie maintained, even 
at court, the siiijjilicity and dignity of his clianicter. 

Col. Wm. Lambton, the President observed, was a veteran in 
the army of India : two papers of liis are published in, the Trans- 
actions of the Society, on the Admeasurement of an Arc of the 
Meridian c in Ilindostan — a work of great labour, displaying 
.minute accuracy and extraordinary perseverance, and carried on in 
a climote unfavourable lobodilv e.vertion or inlqllectual pursuit. 
Tin’s arc e.xtends in amplitude; very near/y ten degrees; and 
Cob Lamlitou had the honoui <)f having laid down the largest 
single arc ever measured upon tlic surface of the globe. 

The President, wlieiinoticing Archdeacon Wollaston, observed 
that the little whicli he had contributed to tlic ^Society^s Trans- 
actions occasioned regret that he had not been a more frequent 
contributor. — His papers, said Sir Humphry, on the Measure- 
ment of Heights, and on the Alteration of the Boiling Tempe- 
rature, offer a valuable resource in ascertaining tlie altitudes of 
mountains, and are rcunarkable for accuracy of method and 
distinctness of detail. ^ 

After making res]>ectfiil mention of Dr. Cartwright and Mr. 
Jordan, the President proceeded to make some observations on 



1824.] Royal Sociely, 71 

the award of the Copleyan medal, to John Pond, Es^. Astronomer 
Royal, for his various observations and communications pub- 
lished by the Royal Society; we can give a stjll fainter idea of 
this discourse, than of the tributes oi‘ praise to the' deceased 
members : it was received by the Society in a manner which 
evinced their strong desire that it should be made a permanent 
record by the press. , 

Having given an historical sketch of the labours of the 
Astronomer Royal, and stated his merits as an accurate and 
indefatigable observer; the President observed, that it is very ; 
difficult to point out the specific merits of astronomical obser- 
vations : they are not, he said, like philosophical (Jr chemical 
experiments, which produce an immediate result ; their delicacy 
and exactness, he observed, could only be judged of bv those 
who have witnessed the manner in which tljey are made, and 
who are accustomed to the same kind of labour; and as they 
often relatt' to long periods of time, their correctness and value 
perhaps can only be fairly estimated by posterity. 

The President then took a rapid but luminous historical view 
of the labour® of Flamstead, Ihadley, and Maskelyne, and he 
alluded to the discussion still pending between the Astronomer 
Royal and Dr. Brinkley on the subject of parallax. 

Sir Humphry then ad verted to the principal points of discussion 
in the papers of the Astronomer Royal, viz. the grand and long 
agitated question of the |)arallax of the fixed stars, and an 
apparent declination or change of position in a number of the 
stars, not to be accounted for b}* any known laws. He said the 
(.'ouncil did not mean by this token of their respect for Mr. 
Pond, to give any opinitm on the subject of parallax, which, 
however, it was satisfactory to find, wits now brought into very 
narrow limits ; nor did they enter at all into the’subject of the 
apparent decUnatinn, for on a matter of such great importance, 
new observations, and the researches of years, were required to 
fix the judgment of scientific men. 

Having mentioned the advantages which navigation has ac- 
((iiired from astronomical observAtions, and which to this coun- 
riv were pecidiarfy necessary, on account of its maritime and 
l olouial empire, the President observed, that astronomy had 
texertfd a powerful efl’ect in the general improvement of the 
human mind, by developing the true system of the universe. In 
consequence of the discoveries made in it, all the superstitious 
notions — all the prejqdices respecting the heavenly bodies, 
which had such an effect upon the destinies of individuals and 
of kingdoms in ancient times, have disappeared ; and the science 
as it now exists is the noblest monument ever raised by man4o 
the glory of his Maker ; for its ultimate and refined develope- 
ments demonstrate combinations which could only be the result 
of infirpte wisdom, intelligence, and power. i 
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On presenting the medal to the Astronomer Royal, the Presi- 
dent addressed him nearly as follows : — 1 now present you this 
medal .- 7 -Considei; it as a token of the respect of the Sopiety, and 
of the confidence of the Council in the great accuracy of your 
observations: receive it likewise as a memorial that future 
important labours in the same department of science are hoped 
for, nay, arc expected from you. I am well aware that some 
of the greatest and most important objects of discovery, and 
those, perhaps, most obvious, have been attained by the labours 
of your predecessors. Yet JS-ature is inexhaustible; and t!ie 
powers and resources of the human mind, and the refinements 
of art, liavh not as yet attained tlieir limits. Who would have 
anticipated, half a century ago, the discoveries of lierschel and 
Piazzi f 

Though pursuing a science that may be considered as in 
its maturity, you have advanlages of a peculiar kind ; more per- 
fect instruments than were ever yet employed ; more extensive 
assistance than any of your predecessors ; and upon these points 
the liberality and promptiinde willi which Government have 
entered into all the view s of the Council of the R(||Kd Society for 
the improvement of the Royal Observatory, cannot be too much 
admired. (Jontinuo to pursue your honourable, career, and 
endeavour to be worthy of having your name transmitted to 
future generations w'ith those of your illustrious predecessors. 
Of all the branches of science, astronomy is that from which this 
Society has gained most glory, and it never has lost, and I fbel 
convinced never will lose, any opportunity of advancing its pro- 
gress, and, .honouring its successful and r.calous cultivators. 


i\RTICI.E XV. 

SCIENTIFIC INTKLLICKNCK, AN I) NOTICKS OF SUBJECTS 
CONNECTED WITH SCIENCE. 

1 . SuppoxeU Orip^in oflhcArl of HmeUing Iron. 

The following remarks explanatory of a passage in the Rev. J. 
Hodgson’s “ Genera/ Concluxion.t of an Inquirij into the Era iv/ien 
Jirass was used for Purposes to ivhic/i Iron is now applied,” inserted in 
the last number of the Annals, at p.4 07, were precluded from appear- 
ing in their proper plape as a note to the* paper, by circumstances 
attending their passage through the press. 

It w’ould appear, from a paragraph in the former part of his paper 
(Arch. JE\. vol. i, p. 40), tliat Mr. Hodgson conjectures the idea of 
producing metallic iron by the artificial application of fire to its ores, 
to have been suggested to mankind by the observation, that the stones 
containing malleable iron, or meteorites, descended upon the earth in 
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an ignited state, or from fiery bodies in the atmosphere ; though the 
application of the terms aerolite and meteoric stone to meteoric iron and 
stones indiscriminately, render his remarks somewhat ambiguous. 
There reaMy exists, however, an indeterminate kinfl of transition, from 
thq masses of meteoric irort^entirely free from earthy or stony matter, 
to the meteoric stones in which that metal is merely disseminated in 
grains. Thus, placing the Brazilian or Cape iron, and tht Benares or 
LWigle stones at the extremities ofth* scale, the intermediate degrees 
will be formed by the Siberian iron, with its globules of (so called) 
meteoric olivine, the Elbogen iron in which globules of a similar sub- 
stance are imbedded, and the stones which fell near Tabor, in Bohemia, 
in 175.S, containing nearly one-fourth of their weight of iron. A suf- 
ficient (|uantity of the metal to impart a knowledge of ins usefulness 
might have l)een separated from such stones as the latter, without 
much difficulty; and tlius (allowing the validity of Mr. Hodgsons con- 
jecture), mankind might have been led to the smelting of iron from its 
ores. It seems, indeed, that the Esquimaux inhabiting the western 
coast of Greenland, visited by Capt. Ross, actually edge their bone 
knives with small pieces of iron extracted from a meteoric stone, and 
flattened for the purpose. Mr. Hodgson is not tlie only writer who 
has attriliuted the first knowledge of metallic iron to the observation 
of native meteoric masses of that metal, for this idea has also been 
expressed by Mr. 1). Mushet, in his article on Iron-making, in the 
Supplement to the Kncyclopiedia Britannica. Tlie circumstance is 
somewhat remarkable, that the same extraordinary masses of iron, 
wliich, when first discovered, and even for a considerable subsequent 
period, were sup})osed by various writers to have resulted from ancient 
smelting operations, should now be considered as liaving pointed out 
to mankind the means of obtaining that metal by smelting, 

Mr. Hodgson appears to bave^been misinformed with regard to the 
balls of iron-stone found in Sicily, which he alludes to: ti^ey certainly 
have no similarity i?i substance to the true aerolites;” aerolites 
have no peculiar shape^ but are extremely various and irregular in that 
respect; and the balls of iron-stone have no doubt received the appel- 
lation of thunderbolts for the same reasons, indirectly derived from a 
knowledge of meteorites, which induced difibiHint nations of antiquity 
to confer it on various other minerals, and hven on certain organic 
remains, E. VV. B. 

II, Composition^/' Ancient Bronxe* 

The following particulars respecting ancient bronze are derived from 
two papers by the Into Dr. E, D. Glarke, read before the Society of *An- 
ti([uaries a few years since, and published in their Arcbaeologia ; but 
not hitlierto transferred to any more general medium of scientific 
information. 

In Dr. Clarke s Observations upon some Celtic Remains discovered 
near Sawston^ seven milt’s jrom Cambridge/^ Arch. vol. xviii. p. 340 — ' 
343, he describes certain antiquities which bad been found on the 
3d of August, 181(5. accompanying a human skeleton, about three feet 
below the surface of the ground, on the top of a small eminence c&lled 
Huckeridge Hill. Thej* consLsted of two vessels of bronze, some 
fragments of fhc coarsest black terra cotta, an iron sword entirely con- 
verted into oxide, a massy bronze ring which bad he(\a the foot of the 
larger vessel, the iron umbo of a shield, a bronze broach or buckle^ 
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and a small Iron fibula« There was nothing Roman in their character; 
the form of the sword, in the Rev, Mr. Kerrich’s opinion, was not 
Roman ; the fragments of terra cotta resembled those found with Celtic 
remains ; and these^circumstances, notwithstanding their being disco- 
vered near the Roman station upon the 4jlog Magog Hills, tended 
to show that they were not of Roman origin. The vessels* consisting 
of an alloy of copper and tin seemed likewise, in Dr. Clarke's opinion, 
to refer these remains to an earlier period tluin the time of the Romans 
in Britain. 

Dr. Clarke found that the bronze of which the vessels were made, 
was composed of <S8 parts of copper, and V2 of tin : he ascertained, 
also, that the bronze coins of Antoninus Pius and of Marcus Aurelius 
consisted of the same ^loy. 

In his ^*Accou7it of so77ie Antiquities found at Fulbourn in Cambridge^ 
shire f Archxix.i56 — 61, Dr. C. describes two swords, a spear-head, 
and two ferrules .supposed to have been the feet of spears, which were 
found an Fnlbourn Cdmmon early in 1817. They were all of bronze, 
the spear and swords formed on the Grecian model; a bronze sword 
resembling the latter had been taken out of the river Cam many years 
before, and swords of the same kind had been Jbiind in Ireland. The 
alloy was hard and brittle ; its fracture, earthy> white, and destitute of 
metallic lustre, but upon filing showed the splendour and colour of 
gold ; its specific gravity was 9*200 ; it consisted, like the bronze o]^ 
the other relics, of 88 copper and 12 tin. 

Dr. Clarke adverts, in the conclusion of this paper, to the “ uniform- 
ity characterising all the results which dilFerent chemists have obtained 
In the analysis of ancient hrotizc ; a degree of uniformity,*' he conti- 
nues, “ hardly to be explained without supposing that there may have 
existed a native compound of the two metals thus united. In almost 
every instance the proportion of the capper to the tin has been 88 to 12. 
This was theresult of the analysis made by Mr. ILdcketty of the bronze 
nails brought by Sir Wm. GcU from the tomb of Agamemnon at 
Mycence ; the sapie result was also obtained in tlie analysis b)'' Dr. 
Wollaston^ of some arrow-heads of found in the South of Russia; 
and I have found the same constituents similarly combined 'in various 
specimens of bronze from Grecian and from Celtic sepulchres ; in the 
bronze lamps of ancient Egypt^ and in the larcs^ uoeap&nSi and other 
bronzes of the same country. That in tlie analysis of bronze^ found in 
countries widely separated, there should not be a more perceptible 
difference in the proportion of their chemical constituents, is a remark- 
ably circumstance. The Gaulish a\e found in France, by M. Dupont 
de NemourSf and which cut wQOtf'iike a sled axe, might be considered 
as an exception ; because it contained, according to the analysis of 
Vauquelin^ 87 parts of copper combined with 9 parts of lin ; but in 
this axe there were also present 8 parts of iron; perhaps an impurity 
of the tin ; which is rarely free from an admixture of other metals. 
The tin of the Fulbourn ‘swords, when exposed to a violent heat, 
yielded an alliaceous smell denoting the presence' of arsenic; and a 
ver 3 i small portion of a black insoluble powder remained in the 7 iitric 
acid after the solution of the copper. ^ 

‘‘ To conclude, therefore, if we may be permitted to donsider these 
bronze reliques a| so many characteristical vestiges of a peculiai; peo- 
ple, to whom the art was known of giving a maximtm of density to 
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copper and by a chemical operation, we shall be at a loss, either to 
ascertain their origin, or to account for their wide dispersion. Such 
reliques, as it has been proved, are found alike in Egijpt and in Greece^ 
in Great Jlhtain, and in Ireland. To this it may De added, that the 
most ancient bronze coins of India (of wliich I have lately analyzed 
some that were found near the Byzantium of Larice^ upon the Barygn* 
zenus Sinus) ^ consist of a similar alloy ; and I have reason to suspect 
that the bronze idols of Tahiary^ and of China, will, upon a chemical 
examination, be found to contain the same ingredients/' 

III. Parhelia, 

The following is an account of parhelia and other phenomena 
observed at Darlington, in the county of Durham, on the 30th of Oct. 
J823. 

The writer saw it first at ten minntes past twelve. 

In a line with the sun, and equidistant from it, w€re two bright 
spots coloured like the rainbow, from one of which came a stream of 
Jight in a horizontal direction. ^I'hese spots appeared to be the ter- 
mination of a briglit semicircle, having the sun for its centre, and 
arching upwaitls. The most surprising part of the sight was another 
arc diverging contrarywise, having the same or a larger radius, and 
joining the other at the hack, or outer side. The most beautiful part 
oCthe sight was another double arc, just like the one I have described, 
in or near the zenith ; very bright, and having all the colours of the 
rainbow. The phenomenon, varying only in the degree of brightness, 
continued for three-quarters of an hour, and one of the spots remained 
len minutes longer. 

'fhe sky was nearly tw quite cloudless, and very misty ; the wind 
•iue north, inght clouds soon made their appearance after the arcs 
disappeared, ♦ 

A letter from the same observer, daied Nov. 17, 1823, gives further 
particulars, viz. 

The two parhelia appeared on the external margin pf the prismatic 
semicircle, at the two extremities of its horizontal diameter. The 
brigliter one lasted the longest. The colours were not very well 
defined ; yellow predominated. The arcs nearest the sun had the 
least of colour in them, being scarcely more tlian bright or Juminous 
^ippearanccs ; the more distant onts had a good deal of eolour.^ 

I also observed, whicli I think 1 Hid not before mention, about 90*' 
trorn the sun, and about Its altituile, a large faintly bright spot, and a 
light screak from it in a horizoi\tal cljrectioa, both quite colourletits ; 
this was visible nearly as long as the rest «f the phenomenon. 

It would be interesting to know over what extent of country the 
phenomenon presented the same appearance. In som<? parts it might, 
perhaps, appear more perfect. 

IV. Effect of Ileal in lessening the Cohesive Force of Iron. 

A bar of malleable iron, three feet in length, and one inch square, 
was heated to 212®, and the machine for measuring its flexure being^in 
readiness, so that a weightjpf 300 lbs. could be instantly let down upon 
the bar; while at the same time the observer adjusted the index to 
zero. tThese operations having been effected in a cV)se and warm 
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iTQom, with as little loss of heat as possiblei the windows were thrown 
open» the heating bath removed» and the eflect of cooling observed. 

The flexure decreased as the bar cooled, and after it had remained 
two hours in or|ler*to be cooled down to the temperature of the room, 
which was 60^, the flexure had decreased three-fourths of one of the 
divisions of the scale ; and when the weight was raised from the bar, it 
returned through 14 divisions. Hence we may conclude that by an 
elevation of temperature equal to 212° — .60° = 152 degrees, iron 
loses about a twentieth part of its cohesive force, or will bend one- 
twentieth more by the same load. This is e([ital to about a 3000th 
part for each degree.— (Tredgold on Cast Iron, 2d Edit. p. 104.) * 

o V, Correctness (fitJlreenxiHch Observations, 

(To the Editor of the Annah of PhUoaophy.) ^ 

DEAR Slit, Jihickman-sfrcet^ Dec. 20, 1824. 

In the October number of the Annab^ a notice was inserted by mo, 
wherein it was stated, “ a communication has, we understand, been 
received from Mr. Jlessel, acknowledging that his catalogue of princi- 
pal stars requires a correction for instrumental flexure, thereby admit- 
ting the superiority of the Greenwich one.^^ It seems, however, that 
the accuracy of the report is by Messrs. Tilloch and Taylor contra- 
dicted ; ♦ upon wdiat grounds, it is immaterial to inquire ; but aa^a 
charge of misrepresentation is insinuated^ 1 shall merely state, that a 
letter was sent by Dr. Tiarks (a German astronomer in the pay of the 
British Government), containing an extract of a letter (translated into 
English) which he had received from Mr. Bessel, couched in such a 
manner us to induce the gentleman to- whom if was addressed, to trans- 
mit to Mr. Troughtou a note, informing him of Mr. Bessels 
concession ; and which note was shown to n/t\ as well as to many 
others^ interested in these ruatlcrs. Not, however, content with 
having done thus much, Dr. Tiarks subsequently called upon Mr, 
Troughton, and'^with much apparent satisfaction, personally communi- 
cated to him the same concession on the part of his friend; and among 
other things said, “ Bessel had acknowledged that had he used J^^)nd^s 
mode of observing s6oner, he sliould have gotten his latitude cor- 
rectly P cAnd at this time tlicre can be no doubt but that Dr. Tiarks 
considered himself justitied in promulgating Mr. Bessel’s acknowledg- 
ment of tlie superior accuracy of the Greenwich catalogue. What new 
light may have since broken in upon this gentleman, 1 do not pretend 
to' know; it is right, however,, tlu^ readers of the A 7i?ads should be 
apprised, that the eommiinic*cition was not made to them upon slight 
grounds. Mr, Bessel also should be informed, that whatever “ id/c 
reports (if such they at present he) have gone abroad, are of (lerwia;/, 
not of British origin ; and that they have been circulated by the indus- 
try of his own friend, and from a letter of his' own writing. 

Jamks SofTTH. 

i VI. British Museum and Edinhurah itevuxe. 

The author of an article in the Ediiibi|||rgh Review, on the British 

f ♦ Flviloiopluciil Wagswnc for November but. 
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Museum, would feel much obliged to the Editor of the Amah of Phi» 
Iosophi/f if he would permit him, through the medium of the Aniiah, 
to correct a few errors which have crept into the above article, and 
which might be considered as instances of bad faith or ignorance were 
they not acknowledged to proceed from the hurry of the moment, and 
the want of an opportunity of correcting the proof sheet. 

Page 382. — The price of the Elgin marbles is stated at 8000/. ; Imt 
it should have been 60(X)/. 

Page S85. — Murex Carinatus is misprinted M.carincalus, 

Page 389. — The paragraph beginning The purchases made two or 
three years ago D^. I. each/* should have run thus: — “ The pur- 
chases made several years ago for the Museum included some extremely 
rare and splendid trochili, or humming birds, some of which would 
bring three or four guineas a piece/^ 

Page 390, line 18. — “ This immense herbarum/* ghoultl have been, 

His immense, &c.’* 

Page 390. — The trustees arc said to be 11 ; but they are now 43. 

Page 391. — They should liave been stated suf. 21 official trustees, 
including tlie three principal Secretaries of State; 7 family trustees, of 
which 1 represents the family of Sloane, 2 that of Cotton, 2 that of 
Harley, 1 that of Townley, and 1 Lord Elgin. The elected trustees 
are 15, making in all 43. 

There are a few minor errors of trifling importance, because they 
do not affect the accuracy of the statements : but the author has the 
satisfaction of knowing that his strictures have produced a semation in 
the quarter where he most desired it ; and the next opening of the 
Museum will convince the public that his animadversions have pro- 
duced beneficial effects. He has been the cause of the destruction of 
numberless moths ; and some of the insect treasures of the Museum 
have been recently brofiglit to liglit. He had but one objcct~to call 
public attention to a great abuse; and if his zeal for the cultivation of 
a i’avourite study hiis betrayed him into warmth ol'expression, he hopes 
that he has indulged in no unbecoming personalities. 

An Old CoiiRLseQXDXiNT. 


Article XVI. 

KEW SClE^sTlFlC BOOKS. 

PHKPARIVn 1-OR PUBUCATlOff , 

M, dc la Beclie will sliortly pTibliSh a Selection of the Geological 
^leiiiivjrs contained in the Aiinales des ^Mincs, together with a Synop- 
tical Table of Equivalent I'ormations, and M. Brongniart’s Table of 
the Classification of Mixed Rocks ; in 1 rol.Hvo. 

Mr, C. (Miattield has in tlic press a Compendious View of the History 
of the Darker Ages, with Genealogical Tables; to form 1 vol. 8vo. 

A Guide to the IMount's Bay and the LaiuPs End, comprehending 
the Topography, Botany, Agriculture, pislieries, Antiquities, Mining, 
Mineralogy, and Geology, of Wcr;tetu Cb^mvall : Second Edition. 
Illustrated Iri liugravings on Copper and Mood. By a Phjsiciau. 
To form 1 pocket volume. 
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Article XVII. 

, NEW PATENTS. 

Sir W, Congreve, of Cecil-strcet, bart. Strand, for various improve- 
ments in fire-works. — Oct. 16. 

A. Buchanan, ufCathrine Cotton Works, Cilasgow, merchant, for 
his improvement in tlie constfuction of weaving Jooms impelled by 
machinery. — Oct, 16. 

J. Kanking, Esq. New Bond-street, Westi^instcr, for his newly 
invented means of securing valuable property in mail and other stage 
coages, travelling carriages, Ava^gons, caravans, and other similar 
public and jf/ivate vehicles, from robbery. — Nov. 1 . 

G. Hawkes, Lucas-place, Commercial-road, Stepney Old Town, 
Middlesex, ship-builder, for his improvemeiit in the construction of 
ship anchors. — Nov. 1. 

G. Hawkes, Lucas-place, Commercial-road, Stepney Old Town, 
Middlesex, ship-builder, for certain improvements on .. capstans. — 
Nov. 1 . 

W. Burdy, Fulham, mathematical-instrument maker, for his anti- 
evaporating cooler to facilitate and regulate the refrigerating of worts, 
or wash, in all seasons of the year, from any degree of heat between 
boiling and the temperature required for fermenting, — Nov. 1. 

T. F. Gimson, Tiverton, Devonshire, Gent, for various improvements 
in addition to machinery now in use for doubling and twisting cotton, 
silk, and other fibrous substances. — Nov. 6. 

T. Gowan, Fleet-street, Loudon, truss-manufacturer, for certain 
improvements on trusses.— -Nov. 11. ^ 

J. Day, Esq. of Barnstaple, Devonshire, for certain imjirovements in 
percussion gun-locks applicable to various de criptions of lire-anns. — 
Nov. 16. 

J. Ward, Grove-road, road Middlesex, iron-lbunder, for 

certain improvenxmts in tlie construction of Jocks and other fasteningo. 

^ — Nov. 16. 

S. Servili, of Brower’s Iliil, Bisley, Gloucestershire, clothier, for his 
new mode or improvement for dressing of woollen or otJier cloths,- 
Nov. 18. .. 

R. Green, Lisle-street, St. Anne, Middlesex, sadlers" ironmonger, 
for certain improvements in constructing gambadpes or mud-boots, 
and attaching spurs thereto, and part of which said improvements are 
also applicable to other boots. — Nov. 1.8. 

R. Stein, Tower Brewery, Tower-hill, brewer, for his improved con- 
struction of a blast-furnace, and certain apparatus to be connected 
therewith, Avhichis adapted to burn or consume fuel in a more eoono- 
mi cal and useful manner than has been hitherto practised. — Nov. 16. 

J. Gillmaii, Newgate-street, silk warehouseman, and J. H. Wilson, 
Manchester, silk and cotton manufacturer, for certain improvements 
in the manufacture of hats and bonnets. — Nov. 18. 

Heathcoat, Tiverton, Devonshire, lace-manufacturer, for a nia- 
<Aine for the manufacture of a platted substance composed either of 
silk, cotton, or other thread or yam,— Nov. 20. 
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Article XVIII. 



METEOROLOGICAL TABLE. 
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The observations in each line of the tabic apply to 

a period of twenty-four hours, 

beginning at 9 A. M. on the day indicated in the first column. 

A dash denotes .hat 

Hie result is induded in the next following observation. 
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KKMARKS. 

• 

Eleventh Cloudy. 2, Fine: white frost in the morning, .‘h AVhitc 

frost: foggy. 4. (-loudy. 5. Rainy. 6, Fine. T. Rainy. 8, Cloudy. 9. Fine, 
10, Very tine. 11. Fine. 12. Fine: hoar frost. 1^. Ditto. 14. Hoar frost: 
foggy: overcast. 15. Overcast. 10. Very line. IT. Overcast: a little rain in the 
morning. I H, 10. Overcast. 20. Fine. 21— 24. Overcast. 2.n Foggy ni«rning : 
overcast. 26527* Overcast. 28. Cloudy, 29. Rainy. 30. (Toiidy. 


RESULTS. 


Winds: NE5 2 ; E, 6 ; S, 1 ; SW, 12 ; W, I ; N W, 8. 


Barometer : Alcan height 

For tlic niontli :10*233 indies. | 

For the lunar period, ending the Soth. 3()‘183 | 

.For 15 days, ending tlie 13th (mwn soutli) 3(M45 1 

Por J2 days, ending the 25tli {^luoon north) . 30-30S | 

Thermometer: Aleaii heighf 

. Jnir tile month 43' 11 5'^ 

For the lunar period * * . /12*550 

For 30 days, the sun in ^co^pio ‘12*483 

Evaporation 0-86 in. 

l*T2 


4 

tahotaiori/. Slraf/c/dy T-eedth Mynll,. 22, 182:;. 


R. HOWAHD. 
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PHILOSOPHY. 


iicBRUjnr, 


iP>24. 


Article I. 

Eipfi'itiiiiils (III ihc Sl(ilii/i!i/ of Flool iii'X liodici. 

|{y Cul. lUjauloN, (With a Plato.) 

( rii tile Talilor of Iho Aiuiofs o/' I’ki/ooipliif.; 

DEAR SIR, Iho/ii;/ Jmi. I, lS‘i4. 

In !!i«. voar a !.>ii tho staijility of ships l)y 

<liat ('ol(;l)rat(:(I aiul taiuooiil nsatlnanatioian tho late Air, Alvv(a)ti, 
wii.i load hoi’oro the Uovai Snoiotv* and pnldishod in tho Traiis- 
ao.lioiis. As this work is allowed to hesupc'rior to any otlior on 
the same subjt'ot in the lui'jhsh langnauo, it luat' not be miac- 
ooptable to those coni orned in t.ho plannin;,; or biiildino- of ves- 
sels, to have this ^(‘iitlom.urs the.oretieal dvdiictions submitted 
to the test of experiment ; for however satisfaelury matli^matical 
reasouing may be. to the scienlilie, the generality of readers are 
more fully convinced by expcrinuhital proof. 

I* remain, dear 8ir, yours very truly, 

AI\i:k BEAuroY 


The apparatus with which these experiments were made is 
similar to the one described and illustrated by a plate in (he 
Atnmh of Pliilosopliif {ox March, 181b, agd to which 1 reipu.st 
your readers will refer. Improvements, however, were made on 
the present occasion, by fixing two ]>ieces of wood in a cbagou'jil 
direction, one on each side of the mast, to prevent its bending 
by the inclini’*g weight : and for greater seenritv, their lower 
extremities were tirmly tied to the transverse p'njce that con- 
Aew? Series, von. vii. o 
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nected the sides of the model, and through which the mast was 
inserted. A second alteration consisted in a more accurate 
adjustment of the centre of gravity at any given point of the 
figure when loaded. Raising the ballast (Irars of load) at first 
nearly produced this effect, which was afterwards determined 
with greater nicety by ])Ouring shot into a cup lived upon the 
top of the mast, 'i ins contrivance so well answered the intended 
j)urpose, that tin' results of* several trials were found not to vary 
from each other more than live-hundreths of an inch. 

Different formed bodies were nsed, measuring in breadth ten 
inches, and in length fourteen inches, or within a few hundredths 
of an inch of foiiiteeii. The immersion in water, with the 
exception of the three last, was four iiudies, or two-fifths of the 
width, 'fhe total depths were various, those bodies whose sides 
projected outwards requiring greater doptli than those wdth sides 
inclining inw'ards and for this reason, the (algo of the former 
when inclined iu'comes sooner level with the surface of the 
water. 

Fig. 1 lias tlie sides parallel to the plane of the mast both 
alxn’C and beneath the water line. 

Fig. 1 has the sides jirojecting 15 degrees ouiirard above tlie 
waterline, and paralhd to the masts und(‘r. 

Fig. 3 has tlie sides inclining hnrards 15 degrees idiuvc the 
waiter line, and parallel to the plane of the masts niKhu', 

Fig. d lias the sides projecting oulivards^ and at equal incli- 
nations (15 degre(‘s liotli above and Ijcik ath the waterline). 

I’ig, t5 lias the sides iiiclinii'g innards and at eipial inclina- 
tions ( 15 degree s] to the plane oi‘ tlie masts above and below the 
water ling. 

Fig. (i lias the sides coincident Avith the surface of e* n/Hadvr^ 
the vertical scf'tious laang e([ual circles. 

Jog. 7 has the vertical seclious tenninated by the arcs of a 
parabola. 

Figs, (S, ij, 10, refer to the experiments made on tlie greatest 
veitical 'section (or midship bend) of an 18 gun brig, the Leopard 
of 50 guns, and the Howe of guns. 

Ill fig. 1 (FlaUi XXVI), 1 j a is the surface of the water wdion 
the vessels float upright, i) U llm water liiu? vvhen they incline 
30 degv<^‘cs. 1] ixders eq^iaflyTo tin; centnis of gravity of the 
displaced fluid when tin; ligine. floats hoii/oiitally, and to the 
models in the first set of ex[)eiiineiits. (r is tin; ciuitre of gravity 
of the model in the second set of e\|)eriments ; the distance E(f 
being 1*3 inches, or of the bn'adUi ]> A ; li H, and (J 7*, are 
the lever on which the water acts to re-establish the vessel in a 
vertical position. M is the nieta centre, or point below which 
the vessehs centre of gravity ought always to be situated to 
prevent its oversetting. ^ 

The displaced water, as w ell as the weights applied to incline 
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the vessel, were calculated in ounces, drachms, and scruples, 
and afterwards reduced to the decimal parts of an ounce, three 
scruples in this case beinj^ equal to one drachm. 

Example \. — Model 1, — Experiment 1. — Thfe total depth of 
the model being 7-1 inches, the height of the centre of gravity 
is subtracted in each experiment, and the length of the mast 
(measuring from the centre of gravity of the model to the apex), 
20*9() inches being afterwards added* gives the length of lever 
at which the weights are applied to produce the various inclina- 
tions of 5^ 10'^ 15°, 20°, 25°, and o()°, Ther. The centre of 
gravity in Expf r. 1 ])eing situated two inches above the bottom 
of the model, and coinciding witli the centre of gravity of the 
displaced Huid, the weight 2*223f) oz. being applied to the mast 
will incline it 5°. It is obvious that to restore the vessel to its 
original vertical position, the momentum of the water must be 
equal to that of the inclining powen If, therefore, the momen- 
tum of the effort to incline the vessel (that is to say, the weight 
applied, multiplied by the length of the mast) be divided by the 
weight of the displaced water, the quotient will be the length of 
lever E R on whicli the wat(T acts. 

Experiment 1, — Mude! 1, inclined 5°. — The inclining weight 
is 2*2239 ounces, the lengtii of lover 2(j‘()() inches, and weight 

oftlie displaced water 324*52 ounces, then = ‘IB 

or E R. By proceeding in a similar manner, the length of lever 
is obtained for 10'^, L7', 20°, 25°, and 30^. It should be mcn- 
Ooned, that after the vessel had been inclined on one side, it 
was turned and inclined on the other, by whicli means if the 
mast was not perpcmdicular, or tliere was any inaccuracy in the 
form of the model or manner of placing ballast, it was imme- 
diately perceived, and the error corrected in takiiyg the mean of 
the two experiments. The difference, however, seldom amounted 
to two drachms, and in general was much less. 

Tlie result ol tlie second set of experiinon'ts proved the accu- 
racy of the iirst, tlie altitude of the point M being nearly the 
same in both cases, as may be setjn on reference to the annexed 
tables. • 

Colmnii 1 shows tlie angles of inclination. Coluinns 2 and />, 
tlie weights that producaal tliat inclimtion. Columns 3 and 7, 
the length of lever E R and G r. Columns 4 and 8, the lever 
E R and G r, calculated by Air. Atw^ood’s theorem. Columns 
5 and 9, the height of the point, M above the point E, and 
found ill the following mariiu*r : — As the sine of the inclination 
: E R or G ;• : : radius : E M or G M. * When the centres of 
gravity of figs. I and 7 coincide with the centres of gravity of 
the displaced fluid, their stability, allowing for the aftendaht 
inaccuracy of ^experiments, will be the same as show n by the 
subjoined calculations.* 

• L\ ^ 
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6 

0-18 

X 324-52 


58 

0-20 

X 

215-97 

z:z 

56 

10 

0-36 

X 324-52 


117 

0-53 

X 

215-97 

= 

115 

15 

()'55 

X 324-52 

= 

178 

0-Sl 

X 

215-97 


175 

20 

0-75 

X 324-52 


243 

1-11 

X 

215-97 

ji— 

240 

25 

0-07 

X 321-52 


315 

1*45 

X 

215-97 


313 

00 

1-22 

X 324-52 


390 

1-83 

X 

215-97 


395 


Fios. 8, 9, 10, arc the greatest vertical sections of three men 
of war. 

The object in making these experiments was to determine 
how much tlie nieta centres of these parts of tlie ships are 
elevated above the load water line. Hach tigiire was submitted 
to two e^j)eriiuents, for determining the height of the meta 
centre al)Ove the centre ol‘ gravity of the displaced fluid. Thes(; 
two wa;re then added together, and the drainght of water sub- 
tracted. ln)r instance, the IS gun brig inches, the mean 
height of the meta centre (sec Table \TI1 and Fxper. 1) above 
the point F, l)eing adchd to 2*24 inches. Tlie centre of gravity 
gives 5*4() inches, from w hich dialuct S*()() the draught of water, 
and the remainder I'Sti will be the quantity sought. The beam 
of a man of w ar of this size is SO feet, ami 
feet, which is the lieight of the brig’s meta centre above the 
water when inclined la tween lo^and (Siai Table V411,) 

The mean heiglil of tluj Leopard’s meta centie above the 
centre of gra\ ity of llie \vater is 2*08, to which add 2*08, and 
from the total subtract 4'10, tlui remainder is the distance 
of the meta eentre above the lino of floatation, or of 

the breadth. The beam or great t-r breadth of this oO gun ship 
is 39 ; fees tvo o is 2*19 feet, the nnjta cent^e^s height, 

wdiich point may be considered as stationary. 

Tlie mean height of tuc meta centre of the ilow^o al)Ove the 
centre of gravity of the displaced w ater is* 2‘2b inches, to w hich 
add 2*43, and deduct 4*27 (tlie draught of water). The re?aainder 
iVo P‘<^rts of an inch is tin; meta centre’s altitude above the 
water, o,r of the width. The greatest breadth of the 120 gun 
ship is 54 feet 5 inches, or 54*417 ; of 54*417 is 2*27 feet, 
the Howe’s meta centre above the load water* line. The meta 
centre being stationary, proves tliat the midship bends of the 
iTow'ard and l.eopard are ni im^asure circular. 

The ceiifro of gravity of tlu! displaced water of the men of 
war was delenniiied iiiecliauically, and the coliiinns in the tables 
headed Thcor. are not filled np, it hoin<; impossible to give any 
goneial rule for tiudiug the centre of gravity of bodies fonnell 
by dillereiit curves or mixed lines. 

Although the tlieory of stability is perfect, yet the calculations 
are attended with considerable trouble, especially in complex 
forms, such as the hulls of ships, which require the labour of 
months. Under these circumstances te not the mechanical 



1824,] Stability of Floating Bodies. 85 

method adopted in these experiments of finding the meta centre 
by first suspending the model on pivots, and then inclining it 
in water by weight, the preferalde mode of proceeding ? I have 
reason to believe that with proper attention, hnd provided the 
pivots turn on Iriction rollers, the centre of gravity could be 
ascertained within the hundredth part of an inch. 

A most essential point in ship building is the framing and 
putting together of the materials. Ibis is now so well performed 
through the eminent skill and superior abilities of Sir Robert 
Seppings, as to render it doubtful whether this branch of naval 
mechanism admits of further extension. These oliservatioiis, 
however, will not apply to another subject of naviii science. 
Indeed it seems scarcely credible that in the lirst niaritime 
nation in the world, one whose very (‘xislence depends upon its 
shipping, and upon the building of whost mon of war millions 
and hundreds of millions have been expended from the lime of 
Henry VIIL to the present day, no series of‘ experinu nts oiitlu; 
resistance of fluids sluiuld have been undertaken bv authority. 
Should this unaccountable neglect lie ])ulliated \:y the trite 
remark, tliat that which is feuud to ausuc r in smooth water is 
inapplicable U) rough, it may be answered, that iMuerson in liis 
octavo book of Mechanic's, ]). 1 lb, ^peaking (.)f a watcli kee))ing 
time at sea, declares that to suppose any regular motion (‘an 
subsist among ten thousand irregular motions, and in ten tliou- 
sand different directions, is a most glaiing absurdity,” ve t not- 
withstanding the prediction of this cehTratcHl writer, chronome- 
ter's are found to be of most ('ssential use, and as such taken on 
board most ships of value. \ ess(ds propelled )>v steam luov 
cross from Inilmouth to Spain ami l)aek, m \ not inany years 
have' elapsed since-' this mode ot navigation was declared nt Lerl\ 
imj)ractical)le. 

rile expemee <d'iiiaking a euniph te set of ( Xpcr inient s prol)a- 
hly would not (’xecM'd the value of the main niasr of a single line 
of batthi shi[) ; and a more convcriieiit and iMigiblc* siliiation tor 
condiK'ting such, experiments c'unnol be found than tlii^ Kimj,’s 
Dock ^ ard at \\ OoKvieli. Suck an umK rtaking is absolntt'lv 
uecessarv for discovering the sedid of tlu* least resistaiu c', and 
for the iiijprovtanent of tin* hulls of vessels; and whin the 
immense im[)ortancc* is considered of •so easy and iiulispensabh' 
an elucidation of this iutc'resting but ill umlei stood branc'.li of 
physics, it is liopcd tlmt the naval administration of mv l.orcf 
Melville, which has already done so much tor the piomolion of 
scienc'e, will not eonsider the n^i'^hnu c fhiid^ as nnwortliv ol* 
notice, livery member of the community nuisl partieipate in a 
wislv that his Lcudsliip may be phrased to issue directions lor 
prosecuting an iiic|uiry, of which the success cannot be doubted, 
if the investig^xtiou be committed to ihc' skill, seic nee, and /eal, 
which at present distinguish the TSavy (Jtlice. ^ 
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Table 1. 

Model 1 . 

Weight of water displaced 324*52 ounces, 

Exp. 1. Exp. 2. 

Lever 26*06 inches. licvcr 24*76 inches. 


Centre of gravity 2 inches.# (Centre ot gravity 3’J inches. 


Deg. 

Oz. j 

E K 

Thcor, 

M C 

Oz. 

Or. 

Theor. 

M C 

5 

2*2230 ' 

0*18 

1 0*18 

2*05 

o.s.i.sri 

0*06 

, 0-07 

203 

10 

4-4635 

0*36 

! 0*37 

2*06 


0*13 

1 c-u 

2*07 

15 

6*8437 

0*55 

1 0-56 

2*12 

•i-im 

0 21 

! 0-22 

2*12 

20 j 

0*2912 : 

0*75 

1 0 76 

2*18 

.‘i-95s;> 

0*.S0 

1 0-ai 

2'18 

25 i 

12*080 : 

0*97 

i 0*07 

2*30 

5-42(K 

0 41 

0-42 

2*28 

30 

1.5*156 1 

! i 

1*22 

1*22 

2*43 

7-2161 

: 0*55 

0-56 

2*41 

‘ 1 1 

1 1 

3 ' 

4 

5 

1 « 

7 

! S 

i 


Tahlk it. 


JModel 2. 


Weight of water displaced 324*52 ounces. 




Exp. 1. 



1 

Exp. 2, 




Lever 26*66 inches. 


Lever 25*36 inches. 



Centre of gravity 2 

inches. 


j Centre of gravity 

.3*3 inches. 

Deg. 

Oz. 1 

E R 

Th.eor. ( 

M C 

1 tv. 

1 (ir. Theor. i 

51 C 



0*1S 

0*18 

2 00 

1 0*8-137 

0'0(i 

0*07 ! 

2*00 

10 

4-.5()0() j 

0*37 

0*41 

2* 12 

1*84.31 

0*18 

0*18 

2*13 

15 

7-()2/;8 1 

0*58 

()*50 

2*23 

3*0 156 

0*23 

0*25 

2*21 

20 

9-7187 1 

0*80 

0*82 

2*33 

4*5156 

0*35 

0*37 

2*33 

25 

12-9.-12 j 

1 *06 

1 ‘i)S 

2‘;)1 

To 1210 

0*,5f) 

0*53 

2*40 

30 

lC-661 1 

1-.3T 

1*38 

2*74 

9*0625 

0*7 1 

0*73 

2*72 


,3 \ 6 0 


Table II[. 

Model 3. 

AVeight of water dlsjdaced 324*52 ounces'’. 

Exp. 1. Exp. 2, 

Lever 26*10 inches. • Lever 21-80 inches. 

Centre of gravity 2 inches. j Centre of gravity 3*3 inches. 


Deg. 

j Oz. 

E R 

Theor. j 

51 C j 

Oz. 

Gr. 

'Dieor. 

51 C 

5 

2*1929 ; 

0*18 

,0*18 

2*02 i 

0-8177 

()•«(> 

0*06 

2*02 

10 

4*3073 j 

0*35 

0*35 

1*99 

1*5677 

0-1 ‘.J 

0*13 

1*09 

15 

6*4062 

0*52 

0*53 

1*99 

2*3335 

" 0-18 

0-20 

1*99 


8 5312 

0*67 

0*71 

2*01 

3*1667 

o-a4 

0*26 

2*01 

25 

, 10*797 ' 

' 0*87 

0*89 

2*05 

4*1198 

0-31 

0*34 

204 

30 

1 13*203 

1*06 

1*08 

2*12 

5-2604 

0-40. 

0*43 

2*10 

1 

o j 

' 3 

4 

5 

6 

7 

8 ■ 

. 9 
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Table IV 

• 







Model 4. 





• 

Weight of water displaced 359*14 ounces^ 




Exp. 1. 


1 

1 


Exp. 2. 



Lever 20*7 1 imhes. 


Lever 25*41 inches. 



Centre of gnivity 1*93 incli. 

■i 

Centre of gravity 3*23 inches. 

Deg. 

Oz. 

K K 

Theor. 

1 M (J 

Oz. 

Or. Theor. | 

INI C 

5 

2*1937 

0*10 

0 17 

3*80 

0*0094 1 

0-04 0'06 

3*73 

10 

4*5frJ5 

0-34 

0*35 

3*8H 

1‘6'ifil) I 

011 0-12 

3*85 

J5 


0-54 

0*56 

4 03 

2*8177 

0-20 0-‘i.‘J 

4*00 

20 

i 1(H5« 

0*73 

0*77 

4*20 

4*54(i9 

0’32 19-33 

4*17 

25 

! 1 ^48: 

1*07 

1 09 

4*47 

1-0 104 i 

1 ()'50 0*54 j 

4-40 

30 

! 19 -2(10 

1*43 

1*43 

4*70 I ! 

10 417 

0*71 0*78 1 

4*70 







. 7 8 

9 




'r 

Ain.i: V'. 








Model 5. 






Weight of water displaced 2S9*9G ounces. 




Kxp. 1 . 




Exp. 2. 



Lever 2(>*()3 indies. 


liever 24*73 indies. 



C’entre uf t^ravity 2*00 i'ndie$. 

Centre of gravity 3*36 indie.s. 


Oz. 

K K 

Tlieor. 

51 C 

Oz. 

Or. i Theor. | 

M V 


2*1302 

0*19 

0*20 

2*19 

()*9:n5 

0-08 0-08 

2*22 

10 

4-IS2.3 

0*37 

0*37 

21(> 

1-741S 

0 15 0*14 

2*10 

15 

tv()937 

0 55 

0-57 

2*1 1 

2-4S90 

0*21 0*23 

2*12 

20 

.SO] 01 

0'72 

0 74 

2*10' 

3*2083 

0*27 0*29 

2*10 

25 


0vS9 

0*91 

2 11 

3*9.S9() 

0-31 0-36 

2*10 

:u) 


1*07 

l-0<) 

2*13 j 

1**7SI2 

0*11 0*44 

2*12 

* 

i 


1 

'1' 

Altl.K VI 

(> 

8 

9 





t>. 






•AV' eight of water displaced 210*74 ounces. 




Exp. 1, 




Exp. 2. 

• 


licvcr 25*73 inehes. 


licver 24*33 indies. 



Centre of gravity 2*33 indie; 


( ’entre 

of gravity 3*03 inches. 

Dig. 

1 Oz. i 

K 11 

'riieor. 

1 MC 

Oz. 

1 (»r. 33ieor, { 

M C 

5 

21719 

0*2.3 

0*24 

1 ' ! 

2*(>(» 


0*12 1 0*1. t 

2*(>5 

10 

4-sm 

0*40 

0-48 

2*60 

2*32\!9 

i 0*23 0*26 

2*05 

15 

(>*•1271 

0*(i9 

0*72 

1 2-65 

311!! 

i 0-.34 ; 0 .‘i7 

2*0(> 

20 

8-46S7 ' 

0*90 

0*90 

205 

4" 1896 

0-45 ■ 0-51 

2*03 

23 

10*547 ; 

M2 

1 MS 

2-liO 

5 5208 

0*50 0*(i.3 

‘2-6‘5 

30 

12-5SJ 1 

• 

1 *34 

I 1-40 

2f>9 

6-5417 

006 075 

2*62 

1 

. 2 i 

3 

i 4 

5 

6 

i 7 , 1 8 ' 

9 
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Table VII. 







Model 7. 







Weight of water displaced 215*97 ounces. 





Lxp. 1. 


\ 


Exp. 2 




I^ever 27*08 inches. 


Lever 23*78 inches. 



Centre of gravity 2*4 inches.. 

\ 

1 

Centre of gravity .3*7 inches. 

Di-g. j 

Oz. ' 

E K 

Theor. 

M C 

Oz. 

Gr. 1 ' 

rheor. 

M C 

5 

‘il02! 

0-26 

0*27 

3*02 i 

1*2708 

0-21 

0-16 

3-04 

10 

4*2 J7 3 

0-53 1 

0*35 

JOG ! 

2*38.35 

0*31 

0-32 

3-(n 

13 

6*4066 

0*81 . 

(>•84 

.3 13 ! 

3*9687 

0*47 

0-.50 

3*13 

i?0 

H 86 46 

Ml 

Ml 

3-25 1 

3-5169 

0-66 

0-09 

3-24 

23 

11*388 

1*43 

1-46 

J*41 . 

1-4427 

0-89 

0-91 

3*40 

:io 

U-n(j« 

1*82 

1*8.3 

J*63 ' 

9-78ti4 

1-17 , 

M7 

3-04 

1 

- 1 

a ! 

J , 

4 


6 

i 7 ! 

S 

9 




Table VUI. 







18 

(nm Brig. 







'W'eigiit of water 

displaced 186*96 ounces. 





Exp. 1. 


I 


Exp. 2 

• 



Ijcver 23*J5 inches. 


Lever 24 05 inches. 



Centre of gravity 2* 

24 inches. 


Centre of gravity 

.3’ 54 inches. 

Dug. 

Oz. 

E K 

Tlieor. 

M (5 

Oz. 

(4r. ( 

Theor. 

1 M C 

3 

2*1146 

0-29 


J*29 

1*3626 

0-19 


.3 .31 

10 

11970 

0-.37 


j>:8 

2*6(567 

0-34 


3*27 

13 

6182J 

0*84 


J*2l 

,3«927 1 

0-50 


3 23 

20 

8-05'41 

1 *09 


J-19 

5*0417 

0-63 


i .3*20 

23 

9'S9:)8 

1 -.3 1 


:m7 

6-0989 

0-78 


3-17 

JO 

1 1 *683 

1 *38 


.JJ3 

7-1 140 

0-91 


3-13 
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J 

31 can 

J-22 

ti * 

7 
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Table IX. 







licopard of* 30 guns. 






Weight i>f water displaced 27 1*7 1 ounces. 





Exp, 1. 


I 


Exp, 




Lever 26*13 inches. 



[icver 24-85 inches. 



Centre of gravity L 

'*,48 inches 

1 

(\*ntre of gravity 3*68 indies. 

Deg. 

Oz. 

E K 

Theor. 

.MO 1 

1 

Oz. 

! (ir. 

Theor. 

; M C 

3 

2- 1592 

0*21 


2-.JH 

1 *1)260 

0-09 


i 2-38 

10 

4-2500 

0 tl 


2-JG 

2-000() 

0- 1 3 


' 2-35 

15 

6-3730 

0*61 


2-.J7 

3-0417 

0-2H 


2*37 

2(5 

8-45S3 

0*81 


2-.J8 

4*0573 

' 0-.37 


: 2-38 

25 

10*336 

1*01 


2*40 

5-0373 

0-46 


, 2-39 

JO ! 

i 

12*510 

1-20 


2*41 

5*9375 

0-54 ' 


2-39 

} 

1 

•3 


— 


.... 


‘■y — 

1 1 

2 ! 

Mean 

2*.SS 

6 

7 

Mean 

: 2-38 


i 


4 

5 



8 

9 
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Tabi.e X. 


^ Iloweof 120 guns. • 

Weight of water displaced 285^97 ounces. 

Exp. 1. Exp. 2. 

licver 20*13 inches. Lever 24*83 Inches. 

Centre of gravity 2*43 inches. '* C!cntreof gravity 3*73 inches. 


Deg. 

o,. 1 

E R 

1 Thcor. ! 

51 C 

Oz. 

Or, 

Theor. 

MC 

.5 

1 2*1458 1 

0.20 

i i 

2*25 

0-9f).‘{5 

0*08 

' 

2‘26 

10 

4*2760 ’ 

0*39 

i 

2*25 

1!»062 

0*16 


2*25 

15 

6‘.3802 

0*5S 


2*25 

a-828l 

0-24 

• 

225 

20 

1 8*4062 1 

0*77 

1 

2-24 

3 7552 

0*3.3 


2-25 

25 

1 10*195 1 

0*90 


2*27 

1-6158 ! 

0*40 

i 

2-25 

30 

12*500 1 

1M5 

; i 

2*29 

5-5669 1 

0*48 


2-27 

1 

2 1 

1 

3 

]\Iean 

2*26 

6 1 

* 7 

51ean j 

2-26 


1 • 1 


! 4 ; 

5 
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Article II. 

On (he Liquefaction of Chlorine and other Gaaes. By M. Fara- 
day, Ohemical Assistant in the lioyal Institution.'^ 

I TOOK advantage of tlie late cold weather (Feb. and March, 
1823), to procure crystals of hydrafe of chlorine for the purpose 
of analysis. The results are contained in a short paper in the 
Quarterly Journal of Science, vol. xv. Its composition is very 
nearly 27*7 chlorine, 72*3 water, or 1 proportional of chlorine^ 
and lU of water. 

Tile President of the Royal Society hav/ng honoured me by 
looking at these conclusions, suggested, that an exposure ofthe 
substance to heat under pressure?, would probably lead to inte- 
resting results ; tlie following experiments were commenced at 
his recjiiest. Some hydrate of chhninc was prepared, and being 
dried as well as could be by pressu*i’t^ in bibulous paper, was 
introduced into a sealed glass tube, the upi)er end of which was 
then hermetically closed. Jleing placed in water at 6tP, it 
underwent no change; but when put into water at 100^, the 
substance fused, the tube became filled, w ith a bright yellow 
atmosphere, and, on examination, was found to contain two lluid 
substances: the one, about three-fourths ofthe whole, was of/a 

* Abstracactl from tw*o papers in the Phil. Trans, for 1823, Part II, 
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faint yellow colour, having very much the ap'oearance of water ; 
the remaining fourth was a heavy bright yellow fluid, lying at 
the bottom of the former, without any apparent tendency to mix 
with it. As the'tube cooled, the yellow atmosphere, condensed 
into more of the yellow fluid, which floated in a film on the pale 
fluid, looking very like chloride of nitrogen ; and at 70° the pale 
portion congealed, although even at 32® the yellow portion did 
not solidify. Heated up Co 100° the yellow fluid appeared to 
boil, and again produced the bright coloured atmosp-iere. 

By putting the hydrate into a bent tube, afterwards herraeti- 
cally sealed, 1 found it easy, after decom])osing it by a heat of 
100°, to distil the yellow fluid to one end of the tube, and so 
separate it from the remaining portion. In this way a more 
complete decomposition of the hydrate was effected, and when 
the whole was allowed to cool, neither of the fluids solidified at 
temperatures above 3-1°, and the yellow portion not even at 0°. 
When the two were mixed together, they gradually combined at 
temperatures below 00°, and formed the same solid substances 
us that first introduced. If, when the fluids were separated, the 
tube was cut in the middle, the parts flew asunder as if with an 
explosion, the whole of the yellow ])ortion disappearetl, and 
there was a powerful atmosphere of chlorine produced ; the pale 
portion on the contrary remained, and when examined, proved 
to be a weak solution of chlorine in water, with a little muriatic 
acid, probably from the impurity of the hydrate used. When 
that end of the tube in which the yellow fluid lay was broken 
under a jar of water, there was an immediate production of 
chlorine gas. 

1 at firi/t thought that iiiuriatic acid and euchlorine had been 
formed ; then, that two new hydrates, of chlorine had been pro- 
duced ; but aj; last I suspected that the chlorine had been 
entirely separated from the water by the’ heat, and condensed 
into a dry fluid by the mere pressure of its own abundant vapour. 
If that w'ere true, it followed, that chlorine gas, when com- 
pressed,- should be condensed into the same fluid, and, as the 
atmosphere in the tube in whiq,h the fluid lay was not very yel- 
low at 50° or 60°, it seemed probable that the pressure required 
wjis not beyond what could readily be obtained by a condensing 
syringe. A long tube was tlt^efore furnished with a cap and 
stop-cock, then exhausted of air and filled with chlorine, and 
being held vertically with the syringe upwards, air was forced 
in, which thrust the chlorine to the bottom of the tube, and gave 
a pressure of about four atmospheres. Being now cooled, there 
was an immediate deposit in films, which appeared to be hydrate, 
formed by water contained in the gas and vessels, but some of 
the yellow fluid was also produced. As this however might 
also contain a portion of the water present, a per|ectly dry tube 
and apparatus were taken, and the chlorine left for some time 
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over a bath of sulphuric acid before it was introduced. Upon 
throwing in air and giving pressure, there was now no solid film 
formed, but the clear yellow fluid was deposited, aud more 
abundantly still upon cooling. After remaining some time it 
disappeared, having gradually mixed with the atmosphere above 
it, but every repetition of the experiment produced the same 
results. 

Presuming that I had now a right»to consider the yellow fluid 
as pure chlorine in the liquid state, 1 proceeded to examine its 
properties, as well as I could when obtained by lieat liom the 
hydrate. However obtained, it always appears very limpid and 
fluid, and excessively volatile at common pressure. A j)ortion 
was cooled in its tube to 0"^: it remained Iluid, 'fhfe tube was 
then opened, when a part immediately flew ofl‘, leaving the rest 
so cooled by the eva])on\tion as to remain a fluid under the atmo- 
spheric pressure. 'Ihe temperature could not have been higher 
than — 4(/^ in this case ; as Sir llumpliry Davy has shown that 
dry chlorine does not condense at that temperature under com- 
mon pressure. Another tube was opened at a tem[)erature of 
60® ; a part of the chlorine volatilised, and cooled the lube so 
much as to condense the atmospheric vapour on it as ice. 

A tube having the water at one end and the chlorine at the 
otlier was weiglied, and then cut in two; the chlorine imme- 
diately flew olf, and the loss being ascertained was found to bo 
!■() grain; the water left was examined and found to contain 
some chlorine : its weight was ascertained to be 6*4 grains, 
'fhesc prr)porrious, however, must Jiot be considered as indica- 
tive of the true composition of Jiydratc of chlorine ; for, from 
the mildness of the vveatlier during the time when tliese experi- 
ments were made, it was inipossil)le to collect the crystals of 
hydrate, press, and transfer them, without losing niuch chlorine; 
audit is also impossible to sejtaiate the cliloiine and water in 
the tube perfectly, or kcoj> them separate, as tlic atmosphere 
within will combine with tlie water, and gradually reform the 
hydrate. 

Before cutting the tube, anytluu* lube Ivad been prepared 
exactly like it indbriu aud size, aud a jiortiou of water introduced 
into it, as near as the eye could judge, of the same bulk as the 
fluid clilorine ; this vvatm* was found to weigh 1*2 grain ; a result, 
whicli, if it may be trusted, would give the sjiecific gravity of 
fluid chlorine as 1*33 ; and from its appearance in, and on water, 
this cannot be far wrong. 

The refractiv e power of fluid chlorine is rather less than that 
of water. The })rcssure of its vapour at (30® is nearly eipial to 
four atmospheres.* 
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[Note on the Condensation of Muriatic Acid Gas hito the liquid 
Form. By Sir H. Davy, Bart. Pres. KS. 

In desiring Mr. Faraday to expose the hydrate of chlorine to 
heat in a closed glass tube, it occurred to me, that one of three 
things would happen ; that it would become fluid as a hydrate ; 
or that a decomposition of water would occur, and euchlorine and 
muriatic acid be formed ; or that the chlorine would separate in 
a condensed state. This last result having been obtained, it 
evidently led to other researches of the same kind. I shall hope, 
on a future occasion, to detail some general views on the subject 
of these rel»earches. I shall now merely mention, that by seal- 
ing muriate of ainiuonia and sulphuric acid in a strong glass tube, 
and causing them to act upon each other, I have procured liquid 
muriatic acid: and by substituting carbonate for muriate of 
ammonia, I have no doubt that carbonic acid may be obtained, 
though in the only trial I have made the tube burst. 1 have 
requested Mr. Faraday to pursue these experiments, and to 
extend them to all the gases which are of considerable density, 
or to any extent soluble in water ; and I hope soon to be able to 
lay an account of his results, with some applications of them that 
I propose to make, before the Society. 

I cannot conclude this note without observing, that the gene- 
ration of elastic substances in close vessels, either with or with- 
out heat, otfers much more |)OweiTul means of approximating 
their molecules than those d(M»endeut upon the a|)plication of 
cold, whether natural or artilicial : for, as gases diminish only 
about 1-4H() in volume for every — (l( gret3 of Fahrenheit’s scale, 
beginning at ordinary tem|H;raturos, a very slight condensation 
only can be produced by the most powerful l‘reir/ing mixtures, 
not half as niucli as would result from thc'application of a strong 
flame to one part of a glass lube, the other part being of ordi- 
nary temperature ; aud when attempts are made to condimse 
gases into fluids by sudden mechanical coiupriission, the heat, 
instantly generated, presents a formidable obstacle to the success 
of the experiment ; whereas, in the compression resulting from 
their slow generation in close vessels, if the process be conducted 
with common precautions, ^therC" is no source ofdifliculty or dan- 
ger; and it may be easily assisted by artificial cold in cases 
wdien gases approach near to that point of compression and tem- 
perature at which they become vapours.] 


The refractive power of liquid muriatic acid is greater than 
thut of nitrous oxide, but less than that ol* water; it is nearly 
equal to that of carbonic acid. The pressure of ilJ\yapour at the 
temperature of 50*^ is equal to about 40 atmospheres. 
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Sulphurous Acid. 

Mercury and concentrated sulphuric acid were sealed up in a 
bent tube^, and, being brought to one end, Ileat was carefully 
applied, while the other end was preserved cool by wet bibulous 
paper. Sulphurous acid gas was produced where the heat acted, 
and was condensed by the sulphuric acid above ; but, when the 
latter had become saturated, the sulphurous acid passed to the 
cold end of the tube, and was condensed into a liquid. When 
tlie whole tube was cold, if the sulphurous acid were returned 
oil to the mixture of sulphuric acid and sulphate of mercury, a 
portion was re-absorbed, but the rest remained on it without 
mixing. 

Licjuid sulphurous acid is very limpid and colourless, and 
highly fluid. Its refractive power, obtained by comparing it in 
water and other media, with water containrxl in a similar tube, 
appeared to be nearly ecjual to that of water. It does not soli- 
dify or become adhesive at a temperature of()° F. When a tube 
containing it was opemd, the contents did not rush out as wdth 
explosion, but a portion of tlie liquid evaporated rapidly, cooling 
another portion so much as to leave it in tlie fluid state at com- 
mon barometric prejssure. It was however rapidly dissipated, 
not producing \isi!)le fumes, but ]>roducing the odour of pure 
sulj)huroiis acid, and leaving the tube quite dry. A portion of 
the vapour of the fluid received over a mercurial bath, and exa- 
mined, proved to be sul))iuirous acid gas. A piece of ice drop- 
ped into the fluid instantly made it 1 oil, from the heat communi- 
cated by it. 

To prove in an unexceptionable m--^onerthat the fluid was pure 
sulphurous acid, some sulphurous acid gas was carefully pre- 
pared over mercury, and a. long tul)e perfectly dry, and closed at 
one end, being exliausted, was filled with it; more sulphurous 
acid w as then thrown in by a condensing syringe, till there were 
three or four atmospheres ; the tube remainv^d perfectly clear and 
dry, but on cooling one end toO®, the fluid sulphurous acid con- 
densed, and in all its characters, was like that prepared by the 
former process. ^ 

A small gage was attached to a tube in which sulphurous acid 
was afterwards formed, and at a temf\erature of 45^ F. the pres- 
sure within the tube was etpialto three atmosplieres, there being 
a portion of liquid sulphurous acid present : but as the common 
air had not been excluded when the tube w as scaled, nearly one 
atmosphere must be due to its presence, so that sulphurous acid 
vapour (jxerts a pressure of about two atmospheres at 45^ F. Its 
specific gravity nearly 1*42.'^ 

* I am iiulebted to 31 r. Davies (lilbcrt, who examined with much attention the 
results of these experiments, tor the suggestion of the means adopted to obtain the spe^ 
cifie gra^iity of some of these fhikls. A numher of small glass bulbs were blown and 
hermetically sealed ; they were then thrown into alcohol, water, sulphuric acid, or mix- 
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Sulphuretted Hydrogen. 

A tube being bent, and sealed at the shorter end, strong 
muriatic acid was poured in through a small funnel, as nearly 
to fill the short leg without soiling the long one. A piece of 
platiiumi foil was then crumpled up and pushed in, and upon 
that were put fragments of sulphurct of iron, until the tube was 
nearly full. In this way ifction was prevented until the tube 
was sealed. If it once (iommenccs, it is almost impossible to 
close the tube in a manner sulKciently strong, because of the 
pressing out of the gas. When closed, the muriatic acid was 
made to run on to the sulphuret of iron, and then left for a day 
or two. AV the end of that time, much ])rotomiiriale of iron had 
formed, and on placing the clean end of the tube in a mixture of 
ice and salt, vvarniiug the other end if necessary by a little water, 
sulphuretted hydrogen in the liquid stale distilled over. 

The lujuid sulphuretted hydrogen w'as colourless, limpid, and 
excessively ihiid. Ether, when compared with it in similar 
tubes, appeared tenacious and oily. It did not mix with the 
rest of the iluid in the tube, which was no doubt saturated, but 
remained standing on it. When a tube containing it was opened, 
the liquid immediately rushed into vapour ; and this being done 
under water, and the vapour collected and examined, it proved 
tube sulphuretted hydrogen gas. As tlie toiiiporatuie of a tube 
containing some of it rose from to part of the fluid rose 
in vapour, and its bulk diminislied ; i>ut llieie W’as no other 
change : it did not seem more 'idhcslve at 0° than at 4.'7\ Its 
refractive j)ower appeared to be rather greater Ihaii that of 
water : it decidedly surpasseej. iliat of’ sulpimi ous acid. A small 
gage being introduced into a tube in which lirpiid sulphuretted 
l}y(lrogeii was afterwards* produced, it was found that the pres- 
sure of its vapour was nearly ecjuril to 17 atmospheres at the 
temperature 

The gages used wvre made by draw ing out some lubes at the 
l)low])ipa table until they were capillary, and of a trumpet form ; 
they were graduated by briugjng a small portion of mercury 
successively into their different parts; they wove tl»en sealed at 
the fine end, and a portion of’ mercury placed in the broad end; 
and in this state they were phtced in the tubes, so that none of 
the substances used, or j)io(luced, could get to Uie mercury, or 


tures of these, and wlien any one was found of tlic saine specific gravity as the fluid in 
which it was imnicrscd, t)io specific gravity of t)ie Huid was taken : thus a nuuihcr of 
fiydronictrical bulbs Avere oI)taiped ; tb.ese were iiitrodured info tlie tubes in Avhicli the 
substances were to he liberated ; atul ultimately, the dry liquids obtained, in contact 
with them. It Avas then observed wliether tliey floated f»r not, 'and a second set of expe- 
rini4;nfs were made Avith hiil!}S ligiitcr or heavier as required, until a near iij)proxhuatu>n 
was obtained. 3Jany of the tubes hurst in the experiments, and in others difftculties 
occurred from the accidental fouling of the bulb by tlie contents of tlj^otii be. One source 
of error may be mentioned in addition to those which are obvious, namely, the alteration 
of the hulk of the iulb by its subniission to the pressure required to keep the st.bstance 
in the fluid state. 
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pass by it to the inside of the gage. In estimating the number 
of atmospheres, one has always been subtracted for the air left 
in the tube. 

The specific gravity of sulphuretted hydrogen appeared to 
be 0*9. 

Carbonic Acid. 

The materials used in the production of carbonic acid, were 
carbonate of ammonia and concentrated sulphuric acid ; the 
manipulation was like that described for sulphuretted hydrogeiu 
Much stronger tubes are however required for carbonic acid than 
for any of the former sid3stances, and there is none which has 
produced so many or more powerful explosions. Tqbes which 
iiave held fiuid carbonic acid well for two or three weeks toge- 
tlier, have, upon some increase in the warmth of the weather, 
spontaneously exploded wilh great violence; and the ])recau- 
tioiis of glass masks, goggh^s, which are at all times neces- 
sary in pnrsuing these experiments, arc particularly so with car- 
bonic acid. 

Carbonic acid is a limpid colourless body, extremely fluid, 
and floatiiiix upon the other contents llie tube. It distils 
readily and rapidly at the diiierence of temperature between 32^ 
and (C. Its refractive power is much less thiin that of water. 
iSbj diminution of temjujrature to which 1 have been able to sub- 
mit it, has altered its appearance. In endeavouring to open the 
tubes at one end, they liav(^ miiformly burst into fragments, with 
powerful explosions. IJy inclosing a gage in a tube in whiidi 
fluid carbonic acii) was afterwards produced, it was found that 
its vapour exerted a pressure of 3t> atmospheres at a temperature 
uf32'\ 

Knchlorinc. . 

Fiuid euclilorine was obtained by inclosing cbloratti of potasli 
and sulphuric acid in a tube, and leaving them to act on each 
other for 24 hours. In that time there ha(,l been much action, 
the mixture was of a dark reddish brown, and the atmosphere of 
a bright yellow colour. The mixture was then heated uj) to 
lU0‘^,and the unoGcu|3ied end of the tube cooled to 0^; by degrees 
the mixture lost its dark colour, and a very fluid ctlierijal looking 
substance condensed. It was lun mi>>ciblc with a small portion 
of the sulphuric acid whicli lay beneath it; but when returned 
on to the mass of salt and acid, it was gradually absorbed, 
lemhu'ing the mixture of a much deeper colour even than Itscll*. 

Kuclilorine thus obtained is a very fluid transparent sub- 
stance, ol‘a deep yellow colour. A tube containing a portion of 
it in the clean end, was opened at the opposite extremity ; there 
xvas a rush of euchlorine vapour, but the salt plugged up tl<^ 
aperture : while clisiring this away, tlic whole tube burst with a 
violent explosion, except the small end in a cloth iu my hand, 
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where the euchlorine previously lay, but the fluid had all disap- 
peared. 

Nitrous Oxide, 

Some nitrate of ammonia, previously made as dry as could be 
by partial decomposition, by heat in the air, was scaled up in a 
bent tube, and tlien heated m one end, the other beinj; preserved 
cool. By repeating the distillation once or twice in this way, it 
was found, on after-examination, that very little of the salt 
remained undecomposed. The process reipiires cave. 1 have 
had many explosions occur with very strong tubes, and at consi- 
derable risk. 

When tlje tube is cooled, it is found to contain two fluids, and 
a veiy compressed atmosphere, 'llie heavier fluid on examina- 
tion proved to be water, with a little acid and nitrous oxide in 
solution ; the other was nitrous oxide, it appears in a very 
liquid, limpid, colourless state; and so volatile that the warmth 
of the hand generally makes it disappear in vapour. . The appli- 
cation of ice and sait condenses abundance of it into the liquid 
state again. Jt boils readily by the dirierence of temperature 
between o0° and (F. It does not appear to have any temlcncy 
to solidify at — 10°. Its refractive power is very much less 
than that of water, and less than any fluid that has yet been 
obtained in these experiments, or than any known fluid. A 
tube being opened in the air, the nitrous oxide immediately burst 
into vapour. Another tube opened under water, and the vapour 
collected and examined, it proved to be nitrous oxide gas. A 
gage being introduced into a tube in which liquid nitrous oxide 
was afterwards produced, gave the pressure of its vapour as equal 
to above .ol) atmospheres at d.j°. 

‘ Cyano'^cu. 

Some pure cyanuret of mercury was’beated until perfectly 
dry. A portion was then inclosed in a green glass tube, in the 
same manner as in tVrmer instances, and being collected to one 
end, was decomposed by heat, while the other end was cooled. 
The cyanogen soon appeared a,s a liquid ; it was limpid, colour- 
less, and very fluid ; not altering its state at the temperature of 
0", Its refractive power is rather less, perhaps, than that of 
water, A tube containing it being opened in the air, the expan- 
sion within did not appear to be very great; and the liquid 
passed with comparative slowness into the state of vapour, pro- 
ducing great cold. The vapour, being collected over mercury, 
proved to be pure cyanogen. 

A tube was sealed iip with cyamiret of mercury at one end, 
and a drop of water at the other ; the fluid cyanogen was then 
produced in contact with the water. It did not mix, at least in 
any considerable quantity, with that fluid, but^floated on it, 
being lighter, though apparently not so much so as ether would 

t 1 
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be. In the course of some <lays, action had taken place, the 
water had become black, and changes, probably such as are 
known to ^ take place in an aqueous solution of cyanogen, 
occurred. The pressure of the vapour of cyanogen appeared by 
die gage to be 3‘() or 3‘7 atmospheres at 45°. Its specific 
gravity was nearly 0‘9. 

Ammonia" 

In searching after liquid ammonia, it becafne necessary^ 
though difficult, to find some dry source of that substance; and 
I at last resorted to a com[)ound of it, which I had occasion to 
notice some years since with chloride of silver.* ^Vhen diy 
chloride of silver is put into ammoniacal gas, as dry as it can be 
made, it absorbs a large fpiantity of it : lUO grains condensing 
above 130 culiical inches of the gas ; but the compound thus 
formed is dccomjiosed by a tcmpi'rature of 100'^ F. or u])wards. 
A portion of this compound was sealed up in a bent tube and 
luyated in one leg, while the other was cooled by ice or water. 
The compound tlins heated undc.r pressure 1‘used at a compara- 
tively low temperature, and boiled up, giving off ammoniacal gas, 
which condensed at the opposite end into a liquid. 

Liquid ammonia thus obtained was colourless, transparent, 
and very fluid. Its refractive power surpassed that of any other 
of the fluids described, and that also of water itself. From the 
w ay in which it w as obtained, it was evidently as free from water 
as ammonia in any state could be. When the chloride of silver 
is allowed to cool, the ammonia immediately returns to it, com- 
bining with it, and producing the original compound.^ During 
this action a curious couibinalioii of cflbcls takes place : as the 
chJoride absorbs the ammonia, beat is .juodnceci, the tempera- 
ture rising up nearly to lOO'^; while a few^ inches oif, at the 
opposite end of the lube, ia)usideiablc cuUI is produced by tlie 
evajforation of the iluid. Whoa the whole is retained at the 
tempera, iurii of the ammonia boil# till' it is dissipated and 

le-combined. The pressure of the \ apour of ammonia is equal 
to about (rO atmospheres at 30^, • Its speciiic gravity was 0*70. 

AttemjUs have* been madij to obtain hydrogen, oxygen, 
lluoboracic, fluosilicic, and phosphuretted hydrogen gasCs 
in the licpiid state; l)ut though all ^)f them have been sub- 
jected to groat pressure, tliey have as yet resisted condeu- 
sation. 


Article III. ' 

New Locality of the Skorodite. ByW. Phillips, FLS. MGS.&,c» 

Tn K crystals forming the subject of this notice were lately 
received in a letter addressed to me from ('ajciiick, near 
Iruro,’* and signed J. Michell,” as having bceu ^‘obtained 
* Quarterly Jouiual of Science, vol, V,)). 7 b 
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from a mine in the neighbourhood of St. Austell/^ in Cornwall. 
By the gentleman who transmitted them, they are imagined to 
be a variety of the arseniate of iron ; but he laments that their 
scarcity had prevented his ascertaining their composition, and 
requests the insertion of a notice respecting them in the Annals 
of Philosophy. 

The largest of tliese crystals does not exceed in size the head 
of an ordinary pin, but many of them are so complete as to leave 
it a matter of doubt whether they ever were attached to a 
matrix ; a few, however, are deposited on some small fragments 
of quartz. In form they very closely resemble that of the skoro- 
dite, given* in the third edition of my Elementary Introduction 
to Mineralogy ; the planes and are, liovvcver, wanting in 
the second of the following figures^ whicdi represents the form of 
the crystals lately received from Cornwall ; while almost every 
one ot' them exhibits the planes c c, which arc not ol)servable in 
the crystals of the skorodite, or in those ot lhe martial arseniate 
of copper. 

Externally these crystals arc of the <lark 
bottle-green colour, very common to some of 
the prismatic varieties of the arseniate of cop- ! ^r ^ 

per ; but this is not in fact the true colo\ir of the 
substance itself, which, on holding the crystals, 
or thin fragments of theni between tlu‘. eye and 
the light, is found by the assistaiu'e o' a glass 
to be of the pale blue, so common to the mar- ^ \\ 
tial arseniate ot copper. Ihc dark-green / \d\X 
colour ark^es from the mcc.hanical intermixture / \ \ \ 

of a multitude of very minute specks, oi* that y'' 
colour, visible r)n the 'surface, and also by \ /\// 

transmitted y / 

Moii M 120^ 2' 

M on /i , . . .V 1 1'l 

M oiw/i 141 U 

d\ on d\' ,103 45 

d\ on dv 112 3() 


The first figure represents a rigli* rhombic prism, the primary form of tlie martial 
ars*niate of copper, the skorodite, and also *>f the crystals which form the subject of this 
notice : the planes </l , </l , of the latter, generally present sev'oral reflections less than one 
degree apart, indicating each lo be a series of planes. 

The foregoing measurements by the redective goniometer, as 
well as the form of there crystals, tend to show that they are only 
a variety of the martial arseniate of copjjcr, which commonly is 
prismatic, the planes of the prism being the primary planes 
AI jVr, sometimes associated with the planes J' and //, and the 
prism is commonly terminated by one quadraifgular pyramid 
formed by the planes ad ' ; but in these crystals, and also in the 
skorodite, the planes M M' are reduced to small triangles, 
owing to the presence of both pyramids. 

The martial arseniate of copper, and its variety the skorodite, 
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yield to mechanical division parallel to the planes M M', and 
also to the plane h of the preceding figure ; the latter being 
parallel to the lesser diagonal of the prism ; a fragment found 
among the*ciystals received from Cornwall, exhibits the latter 
cleavage with a tolerably brilliant surface ; the former I have not 
succeeded in obtaining, owing, perhaps, to the minuteness of the 
crystals rendering it difficult to operate u])on them, and to the 
intermixture of the green particles. 

On subjecting these crystals to the action of the blowpipe, 
copious arsenical fumes are given off, without altering the exter- 
na. form, which, however, is rendered of an ochreous colour. 


Chemical Examination of the Ukorodilc. By li. PJiillips, FKS. 

A few crystals of the skorodite were dissolved in nitric acid, 
the solution was decomposed !)y ])olash, and/.ifter having satu- 
rated the alkali with acetic acid, nitrate of silver was added, 
which irnm^^diately gave tin) well-known red i)recipitate indicat- 
ing the presence of arsenic acid. 

The ]>recipilate‘ s(‘parated by ])o(asli 1‘roni solution in nitric 
acid a])})eared to consist of peroxide of iron ; but iii order to 
ascertain uhellu r it contained oxide of copper, it was put into 
ammonia; this however exhibited no appeavaucci of having dis- 
solved any of the oxide in cpiestion. 1 subsequeiulv dissolved 
some of the skorodite in nitric* acid, and tried whether polished 
iron would detect tlie |.u'cseiice of copp(‘r, but (he attempt Avas 
ecpially unsuccessful as the lirst. in order to l^e [)eiTectIv satis- 
tied that th(-‘ suljstunce contained no coi>pt*v, I rt quested Mr. 
(■liildreii to submit it to f*xamination ; the rt sulls oi’ lu.s experi- 
ments coufinued (hose which J had obtaiiicd, and j>roved that 
no copper was present. 

'riirough the kitidness of Mr. lleuland, 1 was enabled Ut sul)- 
mit some crystals of foreign skorodite to examination, and vhese, 
as well as some wltli wlfu ii my brother sup’olied me, were lotally 
destitute of copper, and a[)peared to consist entirely of arsenic 
acid and oxide of iron. 

On account ol'.the siinilarity of crystalline form and nuxasure- 
inentsin tlu‘ skorodite and tint murtial ai siuiiate ol'copjier, analv/.ed 
by M.Chenevix, I was daesirous of subjeetlng the latter to a fresh 
examination ; in so doing 1 had very satisfactory evideuee that 
it contained a considerable portion of oxide of copper. The 
analysis of M. Chenevix gives: 


Arsenic acid . . 
Oxide of .iron . . 
Oxide of copper 

Aviator 

Sili'^ 


12*0 

:>*() 
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Supposing that the iron and copper exist in the mineral in the 
state of peroxide, and that the weights of their atoms are to each 
other respectively as 40 to 80, it will be impossible to reduce the 
martial arseniate of copper to a probable definite conipound ; for 
it will appear by calculation that the nearest approximation is 
5 atoms of oxide of iron and 2 atoms of oxide of copper ; it 
seems, therefore, more likely that the skorodite is a peculiar 
arseniate of iron, differing not only in form, but in composition, 
from the cubic arseniate of iron ; and it will follow, if this be 
admitted, that the martial arseniate of copper is a mixture and 
not a compound of arseniate of iron and arseniate of copper : 
this supposition will, perhaps, be considered the more probable 
when it is remembered that the cubic arseniate of iron contains 
9 per cent, of oxide of copper. It is also to be observed, that 
M. Chenevix inclines to the opinion that it is a mixture of the 
two arseniates ; and lastly, there appears to be no reason why 
there should not exist several varieties of arseniate of iron, which 
is well known to be the case with arseniate of copper. 


Article IV, 

On some Compounds of Fluorine. By J. Smithson, Esq. FRS. 

(To the Editor of the A.mals of Philosophy.) 

SIR, Jan» 2, 1824, 

When numberless peisons are seen, in every direction, pur- 
suing a subject with the utmost ardour, it is iiatural to conclude 
that their labours have accomplished all that was within their 
reach to perform. 

It must, therefore^ in mineralogy be supposed, that those sub- 
stances whose abundance has placed them in every hand, have 
been fully scrutinized, and are thoroughly understood ; and that 
if now to extend the boundaries of the science it is not indis- 
pensable to explore new regions of the earth, and procure mat- 
ters hitherto unpossessed," it is yet only to objects the most rare, 
the most difficult of acquisition, that inquiry can be applied with 
any hope of new results. 

A want of due conviction that the materials of the globe and 
the products of the lanboratory are the same, that what nature 
affords spontaneously to men, and what the art of the chemist 
prepares, differ no ways but in the sources from whence they are 
derived, has given to the industry of the collector of mineral 
bodies an erroneous direction. * 

What is esoential to a knowledge of chemical beings has been 
left in neglect ; accidents of small import, often of none, have 
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fixed attention — ^have engrossed it ; and a fertile field of disco- 
very has thus remained where otherwise it would have been 
exhausted. 

Fluor spar has decorated mineral cabinets from probably the 
earliest period of their existence ; every tint with which chance 
can paint it; each casual diversity of form and appearance under 
which it may present itself have been long familiar, and its true 
nature continues a problem ; and its decomposition by fire was 
yet to be learned. 

Fluor Spar. 

If a very minute fragment of fluor spar is fastened by means 
of clay* to the end of a platina wire nearly as fine as a hair, 
which is the size I now employ even with fluxes, it v;ill be per- 
ceived on the first contact of the fire to melt with great facility. 
As the fusion is prolonged, the fusibility will decrease ; protube- 
rances will rise over the surface of the ball ; it will put on what 
is designated by the term of the cauliflower* form ; and finally 
become entirely refractory. On detaching it from the wire, it 
will prove hollow. This little capsula being taken up again by 
its side, and its edge presented to the flame, thin and porous as 
this edge is, it rvill withstand its utmost violence. 

Such an alteration of qualities proclaims an equal one of 
nature. I had no doubt that the calcium had absorbed oxygen, 
and parted with fluorine ; that the mass had ceased to be fluor 
spar, and was become quicklime. On placing it in a drop of 
water my conjecture w'as confirmed ; a solution took place by 
which test jiapers were altered ; a creator calcis soon appeared ; 
and on allowing the mixture to become spontaneously dry, a 
white pow der remained, w hich acids dissolved with effer,vescence. 

That the fluoric clemeirt was gonfe admitted not of doubt. To 
pursue it in its escape ; to c.oerce it, and render it palpable to the 
souses, could not be required to establish the fact. It may, 
however, be done. 

The open tula; described by M. Berzelius jn his valuable work 
on the blowpipe, is adapted to the purpose by an addition to it. 
A small plate of platina foil, on a curved plate of baked’ clay, is 
introduced a little way into one* of its ends ; and secured by 

'r\ u 

bringing with the point of the flame the glass into contact with 
it. The body to be tried is fixed to this plate by means of moist 
clay ; and may then be subjected for any time to any degree of 
heat. • 

Thus tried, fluor spar quickly obscured the glass by a thick 
crust of siliceous matter ; and coloured yellow a bit of paper 
tinged with logwood. 


* jinnali for December. 
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M. Berzelius assigns fernambuc wood for the test of fluoric 
acid. Bergman says that this wood affords a red infusion 
which alkalies turn bhie.^' None such could be procured, but it 
was found that h.gwood might be substituted for it. The paper 
tinged with this, like that mentioned by INI. Berzelius, is made 
yellow by fluoric, acid and oxalic acid; but it did not seem to be 
so by sulphuric or muriatic acids, nor by phosphoric acid. 

Ill extremely minute particles, topaz subjected to the fire at 
the end of a very slender wire soon becomes opaque and white; 
but I perceived no marks of fusion. 

This cliange is undoubtedly occasioned by the loss of its 
fluoric part. One of the times I was at Berlin, M. Klaproth gave 
me, as his reason for not publisliiiig the analysis of topaz, that 
in the porcelain furnace it vsustained a great loss of weight, the 
cause of which he had not then been able to ascertain. 

Topaz ground to impalpable powder, and blended with car- 
bonate ol‘ lime, melted with ease. Some of this mixture fused 
on llie platina plate at the mouth of the tube, made an abundant 
dejiosit of silica over its interior surface ; ami the bit of logwood 
jiaper at the end of it had its blue colour altered to yellows 

in the trial in this way of substances of dilficult fusion, an 
apparatus of the following construction is more favourable them 
the one above described. 



J 


a 




« a. A bottle coik. 

A slice of the same fixed with three pins, 
c. A wire. 


Analy^i*i of Mineral Waters, 
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d. A. cylinder of platina foil introduced into the mouth of the 
glass tube, to prevent its being softened and closed by the 
fianie. ^ 

r. A plalina wire, at tlie end of \vliich"s cemented with clay 
the subjec^t of trial. 

I formerly suggested iliat tojva/ might be a compound of sili 
cate of almuina, and o{‘ (liiate o(‘ alumina."' I am now con- 
vinced riiat lio oxygen exists in it; l)nt. tliat it is a combination 
of the Hnorides of siheium and aiumimmu 

'Jdns system prudiices a (a*iisiderahle alteration in the propor- 
tions of its elements. 

mean of tiie six ana!vs(s (pioled hy i\l, Maiiy, in the 
second edition of Ids iMineralogy, is 


Silica 3f)-0 

Alumina 62*3 

1‘Inoric acid LI*V 


Deducting the oxygen from the metals, we have 


Silicimu ISd) 

Aluminium ‘27*7 

iduorine 6:2*3 


9S‘{) 

It has h(!eii observed to dimiinsh in fusibility during fusion/!' 
audit was in (‘very respeei ]n'u!)a!de, from what liadJ:)eon seen 
with the foregoing bodies that it* would l)e dec’omposed in the 
fire. Alter being koj)t some lime melied, it all'orded an alkaline 
solution, whicli, liy ex])Osure to t!u' air, beea.-iiie carbonate of 
soda, eHloresced, eiiervesced with nitric acid, and produced 
crystals of nitrat() of soda. 

Fused on the jilatina jdatc at the moutli'of the tube, a copious 
deposit of silex collected in the tube ; and the bit of logwood 
paper became very yellow. 

Kryolite Imated in sulpliuric acid on glass destroyed its 
])olisli. 


], These experiments rendta* it highly prnbal)le tliat fluorine 
will be expelled liom every compound of it by the agency offire ; 
and conse(jucnlly that we arc now in possession of a g(*ntral 
method of discovering its presence in bodies. In cases where 
a matter is infusible, and parts with it witli grt:at difficulty, as^in 

• * rhilusophical Triinsactions fur ISH. 

t Hiuiy’s iMiaeralogy. ^ 
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that of topaz, it may be required to reduce it to fine powder, or 
to act upon it by some admixture with which it melts, tor the 
sake of promoting dwisiun, and multiplying surfaces. 

Hereby is supplieSKvhat may have seemed to be an omission 
in tl)e paper on aVids.* Although it was not such, sivce lluorine 
is not an acid ; and lltioric acid may never occur in a mineral 
substance ; as it can probably exist in cojnl)inatiou only with 
ammonia ; all its other supposed compounds being doubtleSvS 
fluorides. 

2. The theory of these decompositions may be ac(|uired by 
experiment ; and light obtained oiithu nature of the compoimds, 

Iffluor s])ar, for instance, is a combination of oxide of calcium 
and fluoric acid, and this is expi^lled iVom the oxide merely by 
the force oVlire, the decomposition of it will take place in closed 
vessels without the presence of oxygen or of water ; fluoric acicl 
will be obtained ; and the weiglit of this acid and the lime will 
be equal together to that of thci original spar. 

If tlie s[;ar is im^iallic calcium aiul fluorine, and \vhen heated 
in oxygen absorbs this, and ])arts with fluorim’, it is fluorine 
which will be collected in the vessels, and its weight and lliat of 
the lime will toge ther ex(a;ed tliat of the spar by the oxygen ol‘ 
the lime. 

If it is W'ater wliich is the agent of decomposition, fluoric acid 
will be collected ; hut here the excaiss of weiglit will not only 
equal the oxygen absorbed by the lime, but also llu; hydrogen 
which has acidihed tlie fluorines ; and this increased weight of 
the fluoric acid will prove that hyrhogen is an element of it. 

It apjiears to have been fluoric acid which in the above related 
experiments j^nssed into the tubes ; hut the inflammable matter 
of the ilaihe would probably have rendered emitted lluorine siicli. 
It becomes of higii impor tance to ascertain whether ignited fliior 
spar is decomposed by passing water over it, and if so what are 
the products. It is not convenient to myself at present to make 
the experiment : I therefore resign it to others. 

IJow far the difticVilty w hich the action of fluorine on the ves- 
sels in which it is contained, as opposed to its examination, 
would be obviated by employing vessels of its compounds, as ol‘ 
fluor spar, or of chloride of silver ; or whetlier it acts on all 
oxides as it does on silica, experiments have not informed me. 

3. The vegetation of masters before the blowpipe is attributed 
by a great chemist to a new state of etjuilibrium induced by 
heat between the constituent parts of l)odies,”f but the vihcno- 
mena do not accord with the explanation. 

Was such the cause^of the acquired infusibility, it would ma- 
nifest itself through the wdioie mass as soon as fusion had 
enabled the new arrangement, ft is, on the contrary, confined 
to the surface ; the interior portion continues fluid ; but where- 

• yfnnaU for May, • 

, f Do riDipploi ^ Chiiumei^Oi p. 94. 
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ever any of this bursts the shell, and issues forth, it is instantly 
fixed in immovable solidity ; and when the process has attained 
its final state, a hollow globule remains. 

Why is the change of quality limited to%he surface ; how has 
been produced the central cavity; wliat has 'forced away the 
matter which occupied it ? A new element has been received 
liom without, one wdiicli existed in the matter has been parted 
with in a slate of vapour. This double action may probably be 
inferred wherever a matter presents this species of vegetation. 

Some metallic bodies, as tin, lead, sulphuretted tin, arsenio 
ated nickel, See. present another species of vegetation, caused by 
the absorption of oxygen, and the production over their surface 
of a matter more bulky than the metal from vvhich it is produced, 
and infusible at the heat to which it is exposed. HAe no inter- 
nal void forms. 

The mode of fusion of epidotc had led me to suspect the 
existence of Huorine in it; but on trial with the second appara- 
tus, represented above, I could not perceive a trace of it. A 
more accurate observation of its fusion has showai me that it 
docs not, as generally supposed, form the cauhHower. it 
appears tv) do so only where so large a mass is exposed to the fire 
that but ])uints of its surface are fused in succession. If a very 
minute bit is employed, it is clearly seen to puff up like borax, 
stilbite, &c. ; and then, like them, become less fusible ; from the 
si‘])aration, doubtless, of a vapouiT/.ed element on which its 
greater fusibility lead depended. The smallest particle ofduor 
spar shows no such inllation. 

We see here three several cases of intumescence in the fire : 
one wliere a gas is absorbed ; one where a gas, or vapour, is 
disengaged ; one wliere the two etl'ccts are concomitihit. 

There may be persons who, measuring the importance of the 
subject by the magnitude of the objects, w ill cast a sujiercilious 
look on this discussion ; but the particle and the planet are sub- 
ject to the same laws ; and what is learned upon the one w ill be 
known of the other. / 


Article V. 

Oil the Conipoailion of the Ancieut Ruhy Glass. 

By Mr. J.T. Cooper. 

(To the Editor of the Annals of Philosophy.) 

SIB, ' Jm. 11, 1824. 

The chief difference between the ancient and modern ruby 
glass, 1 have.understood from those who are in the habit of using 
the latter in large quantities^ consists in the hardpess^ or infusU 
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bility of the basis on which it is flashed, that which is now manu- 
factured being of flint, while the former is of the hardest crown 
glass; also the difficulty of obtaining it of any size, and free from 
cloudiness or opacity : to ascertain the composition of the 
ancient glass, I made the following experiments. 

A quantity of the glass was sent mo by Mr Charles Muss, and 
such pieces were selected for examination as were free from 
decomposition, and of the deepest colour: lliese were [)owdered 
in a stone mortar, and afterwards mixed with four times 
their weiglit of carbonate of potash ; the mixture was heated to 
fusion in a hessian crucible, and the fused mass poured out while 
fluid. This was afterwards powdered and digested in muriatic 
acid, which dissolved nearly the whole, what remained appear- 
ing to be mostly silex. The acid solution was slowly evaporated 
nearly to dryness, and distilled water poured on the mass, 
to wash it. To the filtered solution ammonia was added 
in excess, which threw <iown an abundant precij>itatc of 
oxide of iron, the supernatant fluid acquiring a deep blue tinge, 
which, upon examination, proved to contain only copper. 
The filter that contained the silex stood for some hours near a 
window, and the surface of the silex gradually assumed a deeper 
colour, approximating at last to a deep brown. Suspecting it to 
contain muriate of silver, I washed it with a solution of ammonia. 
On adding muriatic acid to the filtered solution, a co|)ious preci- 
pitate of chloride of silver ensued. 

The precipitate of iron, and the ammouiacd solution containing 
the copper, were carefully examined for other substances, ami 
particularly for manganese, which 1 know has been suspected to 
enter into the composition of this coloured glass, but I was not 
able to de'tect the smallest portion. The only substance I found, 
except those 1 have ipeutioned, was a slight trace of lime. 
From the above, it is evident the conipo.sition of this glass may 
be stated to be 

Silex, 

* Oxide of copper, 

• Oxide of iron, 

Oxide of silver, 

Lime. 

It is difficult to decide ‘.vhether the oxide of iron enters into 
the composition of the coloured portion of llie glass, or into 
the base.s or substance of it, or both. I detached some small 
fragments of the uncoloured portion, and made a separate exa- 
mination of them, and .they proved to contain abundance of iron. 
It is also difficult to determine what alkali has been used as 
afflux for the siliceous matter. The quantity of lime 1 obtained 
was certainly much too small to produce the eflect, but I have 
some reason to suspect the alkali to be soda. i 
To endeavqur to determine the exact proportions of the. above 
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colouring ingredients, which I consider to be the oxide of cop- 
per and the oxide of silver, would be useless. The colouring 
matter which forms only a film of at most l-200th of an inch in 
thickness upon a substance of glass varying from l-30th to 1-lOth 
of an inch, is quite sufficient reason for desisting. 1 attempted some 
time since to grind the uncoloured portion away; and in another 
instance, to detach it by fluoric acid, but in each of these 
attempts I was unsuccessful. That class of your readers to 
whom this communication may be of any service, if not fully 
aware of the proportions of the colouring oxides, may easily 
obtain them by a few experiments. 


Article VI, 

On the ensuing Opposition of Mars. By F. Baily, Esq. FRS, 
VP, Asf. Soc. (Read before the Astronomical Society of 
London, Jim. 9, 1.S24,)* 

At a time when W(! lia\ e two new and excellent observatories 
established in the southern hemisphere, where the celestial phae- 
nomcna are watched and observed with the greatest diligence 
and zeal, it becomes the more important and necessary that 
corresponding observations of u certain class of those phieno- 
meua, of not very frequent occurrence, should also be made in 
the northern hemisphere, by such persons as are fortunately pos- 
sessed of the requisite means for this purpose. Without this 
co-operation, the labours of those industrious observjrs will lose 
much of their value, and the advantageous opportunity of eluci- 
dating an important branch of physical astronomy will be 
wholly lost to the public. * 

The ensuing opposition of Mars, on the 24th of March, is one 
of this class ; a jjha'uomenon which occur^ once only in a period 
of about 780 days. It is well known that corresponding obser- 
vations of this planet, in the two hemispheres, as compared with 
stars situated n^iar its path, about the period of its opposition, 
will serve to determine its parallax. And the parallax of Mars 
being known, that of the sun may thence be deduced. This w’as 
the plan adopted by Lacaille, when lie was at the Cape of Good 
Hope, in the year 1751 ; since which period, the method has 
fallen into disuse for want of an observatory in the southern 
hemisphere, w ith instruments fit to be compared with those in 
Europe. 

The present period seems extremely favourable (for the reasons 
above mentioned) for the revival of this method. At the timq of 


See our die proceedings of this Society in the present Number.— Bit/. 
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the last opposition in 1822, 1 ventured to draw the public atten- 
tion to the subject, by pointing out certain stars, near which the 
planet would pass ; and with the positions of which it might be 
compared. Several valuable observations were made both in the 
southern and in the northern hemisphere, which arc published 
in various periodical works ; and which being thus recorded, 
may be referred to with advantage, by those who devote them- 
selves to this branch of physical astronomy. 

At the present opposition, there are but few stars, and those of 
inferior magnitude, with which Mars can be advantageously 
compared. For ten days preceding and subsequent to the date 
of its opposition, Mars will not approach near to any star given 
in the large catalogues of Bradley or Piaxzi. There are, however, 
five stars *given in the catalogues of Lalande, inserted in the 
Conmiissauce des Terns for the years VI IL and XI IL with which 
the comparisouvs may be made. The mean places of these stars, 
on Jan. 1 of the present year, are given in the following little 
table ; together with the dates when Mars will be in conjunction 
with them. 


Con, tics tciiih. 

Mag. All. 


1) 


Blars. 

An. XI 11. 

oc 

O' 12° 

18' 

44" N 

April 1 

Xll. 

8 0 14 

20 

52 

2 

Miircli 29 

XIII. 

8 0 17 

10 '1 

20 

47 

27 

vm. 

7 ()■ 20 

8 il 

8 

:)7 

25 

XIII. 

6, 7 0 20 

56 ju 

0 

44 

10 


When Mars approaches either of these stars, the observer 
should, with a micrometer, measure their distance, in a direct 
lino, or take the ditfercnces, in right ascension and declination, 
between the plsMiet and the star; the place and the correct time 
of observation being noted down. 

Accurate observations of this kind are of great importance in 
astronomy ; and as n^jthing tends so much to further such objects 
as a previous announcement of the plrcenumena aljout to take 
place, I trust I need not make any apology for drawing the atten- 
tion of the members of this Society to so interesting a subject. 

The diameter of Mars, on the day of opposition, will 
belS-Ol". 
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XII. Principality of W aideck. 



Depth of the* Tempera- Contents, pro-* 

Is^ames of the Springs, springs in tures. duce in lasts Formations in which the Springs occur. 

^ ® Gcrmanfeet. Degrees. ; !>«*«“*• of 4000 lbs. ^ 
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The different formations yield the following proportions of salt; 

1. Granite and slate formation: 


!^asts of salt at Bex 425 

Moutiers 400 


825 


2 . Porphyry and coal formation. 

Lasts of salt at Munster on the Stein . . 270 
Theodorshall 880 

llj-^O 

3. “ Rothe sandstein formation” (red dead her). 


Lasts of salt at Mossl)ach ^ , 100 

Weissbacb 75 

• Deirkbeck — 


175 

4. Zechstein, or alpenkalkstein formation (/tew magnesian 
Ih/iesto/ie). 

Lasts of salt at Frankenhausen 2000 

Fried riehshvdl 3750 

Oifenan — 

Hall, in W urtcmbtTg' , , :l^4o 0 
Sulz on the Necker . • , 

l.\i(lvvi^'shall 37r)U 

Durrluiui — 

lleiclieuliall . '.13,500 

Liinebere; *7200 

yjf 

, 3-1, S50 

5. BiniU'r sandsO'in formation (new red sandstono). • 

Lasts ulisalt at Durrenberg ()50(> 


Artern 1450 

Stassurth . . 1500 

Teuditz and Kotschau. . 480 

Koesen . 1340 

Salzgittcr . 350 

Salzdettfurtlr 170 

Salzderheldeu . .* 350 

• Snlbeck. 425 

Bodenfelde 300 

Schiiningeii 280 

’• Salzdahluiu 203 

J^ew; SerieSf vol. vii. . x ' 
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Lasts of salt at Carlshaven 300 

Alleudorf. 4100 

Schmalkuldeu 300 

Nauheim 3^00 

Sal/haiison 112 

Wcisseidieini 

Eudingen 75 

llomburg 100 

Sodeii 100 ? 

Kissiiigen 600 

Orb (JOO 

l^hillipstlial .......... 600 

Salziingen 3000 

(llucksbruun 260 


•i0,6(i7 


6. .Tiingere kalk, between the bunli r samlstoin and tlie ter- 
tiary fonnations. 

(<r.) Thom the muschelkalk. 


Lasts of salt at Ilalle, in Sa.Kony .... 0300 



Schoiuibetlv , . . . , 

16000 


IS4.il'/.e 

. . . . HOO 


Lindenan 

. • . . 


Julius 1 !ill 

M 

22,130 

Gryphiten kalk in 

Gerpiany. 


Lasts of salt at Rolching 

.... 33 

• 

]U‘ine. 

.... Of>0 


Ruiinie 

700 


Huthenfelde . . , , 

1200 

% 

llupursen 

.... 120 


(jiosseii Reiduii • 

180 


M under 

.... 46 


Salzhemmendorf . 

.*... 1400 


Sal/. Uffein 

600 


4603 

c. Gryphiten kalk in Alsace. 

Lasts of salt at Dieuze and Alojensie. 10,000 


(.'liatean Salins ...... ‘J<S70 

Lous h; Sunnier. .’... 720 

Salins 3030 
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1824J Mr. Smithson on some Egyptian Colours, 
d. Green sand and chalk. 

Lasts of salt at Kdnigsborn near Unna. 3027 

VVerl 900 

» Sasseudorf, near Soest. 040 

Westerkatteu 500 

Sal/kattcn 000 

5007 

4S,934 

0. Tertiary formations, 

n, Saiul fonnulion ( Lotulon eA/y). 


Lasts of salt at Colberg 1500 

Creifswalde 300 

Oldisbje 1‘200 


Sul/, 111 .Mecklenburg. . 140 
Sul/, in Jlano\er. .... lOO 

354o' 

Ik Mergel s;uul.-.li'iu (gr(»s a lignites according to Hum- 
boldt), from which arise (he salt springs in Hungary, 
(lallicia, and iht) tenilory of Sii benburg, which yii ld, 


in lasts of salt, above 225,000 

leasts of salt from thi^ granite and slate formation .S2S 

iaists from tint jiorphyiy and coal ii>rmation 1 150 


l/ast.s from the jj,reat ohh r sands((,»ne formation vi/, 
the red sandstone (roih lodt hegaanh s ), and that whieii 
lies Ix'tweim the Imnter sandsli-in and the /(‘ch.^Umi ^ . til,/>!t2 
l.asts from the ntover hmest(»ni s, \v/.. the mu^chelkalk 
(//V/>), tin.* grv|)iiiten kalk and Jura kalk [{>;}// /c 

and the (dralk !S,(S;4 

La^.ts iVo\u the lerliai v foiiuatioiis, \ i/. the plastic ciav 

{hrdiinkaltlen laramt.) and London clay /in //.nZ . ) 22^,5 10 

AR riCLK \ 1 1 L 

An Exiuniiuit ion ol' sonic K^\i/jiiKin ('o/i>urs, 

15y James Snntluim, Lisij. Lb*S. 

(4\) the LAlilor^)fihe Annuls of Pliilosoplu/,) 

SIH, I Jan. e. IS'J-I. 

Moun than ci)nwnonly incurious must he be who wDuId not 
find delight in stemming the stream ol’ ages ; returning to time^ii 
long’ past, and beholding the then state tit things and men. 

la the arts"?)f an ancient people much may be seen concerning 
them : the progress they had made in know ledge of . arious kinds ; 

1 2 



116 Mr. Smithson on some Egyptian ColoufBt [Feb. 

their habits ; their ideas on many subjects. And products of 
skill may likewise occur, either wholly unknown to us, or supe- 
rior to those which now supply them. 

I received IVodi Mr. Curtin, who travelled in Kgypt with Mr. 
Belzoni, a small fragment of the tomb of King Psaiiiinis. It was 
sculptured in basso relievo which were painted. 

The colours were white, red, black, and blue. 

I have heard the white of Egyptian paintings extolled for its 
brilliancy and preservation. I found the present to be neither 
lead nor gypsum ; but carbonate of lime. Chlorides of barium 
caused no turbidness in its solution. An entire sarcophagus of 
arragonite proves that the ancient Egyptians were in possession 
of an abufidant store of this matter, remarkable often for its 
perfect w hiteness. Was it the material of their white paint ? 

The red was oxide of iron. Ky heating, it became black, and 
returned on cooling to its original hue. In a case w hert^ so much 
foreign admixture w as present, since the layer of red was much 
too thin to allow’ of its being isolated, 1 cemsidered this as a bet- 
ter proof of n‘d oxide ol’iroii llian obtaining pnissian blue. 

The black was pounded wood cliarcoul. Alter the carbonate 
of lime with w hich it was mixed had been rtanoved by an acid, 
the (exture of the larger particles was perfectly discernible witli 
a strong lens ; and in the fire it burned entirely away. 

The Glue is what most deserves atteaitif'u. It was a smalt, or 
glass powder, so like our ow'J), though a lit lie paler, as to lx? 
mistaken for it by j idges to whoiu 1 showed it; but its tinging 
matter was not cobalt, but copper. Melted w itli borax and tin, 
the red oxide of copper iimuediatcjly appeared. 

Many years ago I examined the blue glass with winch was 
painted a small figure of Isis, brought to ine from l^gvpt by a 
relation of mine, and found its colouring matter to be copper. 

f am informed that a fine blue glass cannot at present be 
obtained by means of copper. What its advantages would be 
above that from cohalt, it is for artists to decidm 

Intent upon the blue smalt, it unfortunately did not occur to 
me to exeimine, till I had washed iu;arly the whole ol it away to 
waste, wliat was the glutinous matter wliich Imd l)e(Mi so (nuj to 
itj> ofiice for no less a jK i iod than years ; for the colours 

wx^re as firm on the stone,as they can ever have been. 

A small quantity of it recovenal from the water did not se em 
to form a jelly on concentrating its solution ; or to produce a 
precipitate with galls. 1 imagined its vegetable nature ascer- 
tained by its ashes restoring the colour of reddened turnsol 
paper, till I found those of glue do the same. 

The employment of powder of charcoal for‘a black would seem 
to imply an unacquaintance witli lamp-black, and, perhaps, with 
bone black, and tliat of copper to colour glass blue, a deficiency 
of cobalt. And if the glutinous matter should proVe, on a future 
examination/ to be vegetable, our glue being then possessed may, 
perhaps^ be deemed questionable. 
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Article IX. 

0)1 the Cnjalafthie For7ns of Artificial Salts, 
By 11. J. Brooke, lisq. FRS. 


(Cotttninrd from ]>. 


Sulphate CffWichcl and Copper, 

The prlmnrt/ form ot tliis salt is an obhqnv rhombic prism y with 
an imperfect cleavage parallel to its lateral planes. 

P on M, or M' 100 ' lo' 

Ponr' 117 30 

M on M' S3 30 

I received tliese crystals from Mr. Jl. 

Phillips, and having dissolved some of 
ilieiu in distilled watijr for the purpose of 
obtaining otliers with more perfect planes, 

1 found that the first crystals dtiposited 
from tlie solution were sulphate of cop- 
per ; the next, sulphate of nickel and 
copper vsimilar to those whieJi had been 
dissolved: these were removed, and wove succeeded by a crop 
of the same crystals intermingled with a few others of the 
rhombic sulphate of nickel ; and crystals of lioth these salts con- 
tinued to be deposited together until the fluid w as nearly all eva- 
porated. 

There were not any crystals of .sulphate of copper deposited 
from this solution after the dou[)]e svih lx ^an io,crystalli/.e, but 
the solution at Mr. P/s, from which the crystuU I received had 
been obtained, had subsequently produced crystals of sulphate 
of copper. It would appear from these circumstances that the 
doulde salt would only be produced in nneombined portions of 
both of the single ones. 

I 

Sitl})hale of' Ainninaia and Ma^aesia. 

The primary form of this salt is -ADtOhUific rhoaihic. prism. 


C 



p 

on M, or M'. . . . 

.... loe 

45 

p 

on or 

... 154 

40 

p 

on 

... 135 

40 

p 

on c 

... 115 

30 

M 

on M' 

... 101) 

30 

M 

oiik 

... 125 

15 



The crystf^s of this anrl the followinj; 
have received from Mr. R. Phillips. 
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Mr. IF. Phillips on Cleavelandite. 

Sniptiaie of Copper and Potash. 

The primary form is an oblique rhombic prism, and diiFering so 
little from the preceding in measurement, that the s».ne figure 
may be used for both. The crystals do not appear to possess 
any distinct cleavage. 


P on M, or M' 104° dO' 

Pone, ore' l-)4 20 

P on r' 1 H) 20 

MoiiM' 107 ;}5 

M oil h 126 12 


‘ Article X. 

Ort the Orcurrcncc of Clcuvciuudifc in the alder Rocks ^cneraKi/. 

By W. Phillips, PLS. tfcc. 

The discovery of cleavelandite as an ingredient in several 
rocks of various and distant parts of England and Scotland, as 
detailed in the Aiiiidts of iNovcinber last, induced me to pursue, 
the subject further, from the notion that if mis mineral should be 
found only in particular diiscriptious of rocks, its presence, or 
the contrary, might lend to throw some light on the dillicult and 
intricate iiupjirics connected with the comparatively relative ages 
of the older rocks in general. 

With (his view J have exarained rucks of (lifibreni countries^ 
and although the exaiuiri;flion lias been iirniUjd to two or three 
hours each evening fur tliree or lour weeks, it appears to me that 
sufficient evidence h;is been obtained to evince the probability 
that the presence of tins iniiieral is almost universal in the idder 
rocks, and that it wilf ficfpienlly be found accon\[)dnying felspar 
in them/ 

Oflhc rocks of (Joruwall, tlie only one notic(‘d in my former com- 
munication was a porpliyritic granite from Carnlnae; I have since 
found it intermingled with felspar, (jiiart;/, and mica, as the paste 
of a porjihyritic granite front 1 Inel (Borland M inc, near St. Die, and 
also in another from near the Land's haul ; in both the cleave- 
landite is white and opaque, and the felspar translucent or trans- 
parent. In a granites Iroiu Dartmoor, in Devonshire, consisting 
chiefly of nearly oparpic red felspar intcnninghal with hornblende 
and (piartz, the cJeavelandite. is translucent and slightly reddish, 
and it bears but a small proportion to the felspar, ‘it occurs 
sparingly intermingled with hd.spar in the sicnite of the Malvern 
Hills. I have not succeeded in finding this sub tance as an 
ingredient ol yny one of the numerous specimens in my posses- 
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sion from the porphyry or elvan dykes of Cornwall ; the imbed- 
ded crystals being all felspar. 

This mineral u[)pears to be the only substanpe connected with 
hvpersthcAe, in the hy))ersthene rock of Sky, for 1 have not been 
able to detect any felspar in the several specimens of that rock 
presented to me by JJr. Mac (hdlocdi. 1 have detected it. in 
conlact with felspar in some fragments of granites from Tiree, 
presented to nui lor the j)iirpos(‘ of examination by Capt. A^ lch, 
as w'ere also otlu'.rs from tlie Shetland Isles, Fula and Faira, in 
which also the ch?avelaiidit(^ occurs. 1V> the same gentleman I 
am likewise in(l(il)ted h)r a mass consisting ol‘ nearly white 
lamellar f(.'lspnr and el('avelandit(‘ in about equal propor- 

tions, simply adhering, imt intermixed; as well as foi*an isolated 
fragment abont an inch and a half s<jiiaie, f)f tlie latter mineral of 
a dark colour, leaving greatly the asp(xt of h lspar, its cleavage 
pianos being imn'e than usually bright. Both these specimens 
are from Tjree. 

Tlie ]jr(.‘sentatiou to me (»f a box of rock s[)ecimens from 
Mont lilanc and its neighlMmrhood, by (.'harles llampdeii Tur- 
ner, Esq. with a cutali^gue Iburni par Josepli Marie Des- 
chaiups, a Servo/, (’anton dt^ ( Iranioimi,'’ afforded a favourable 
oppoitiimty for tbeir (,‘xami nation, espe'cially as a large part of 
them, indeed all in which I found tlie cleavidanditc, are noted 
ill the catalogues as the ])rotogim: granite's e)f Jurino.’' In the 
spei’iinen of the v('ry summit, rock of Mnnt IMaiu', cleavelaiulite 
forms a considerahh; proportion, in connexion with steatite, talc, 
quart/, chlorite, and t'elsiiar ; tlu‘ (deavelandite b(hng white, 
nearly opaque, and often consideraldv granular: it occurs even 
still more largely iu the beautiful p^vphyritic granite otPormenaz 
about two mihes AF or XWOf Servo/, aad in which the imbedded 
substaiu'e is a felspar of a delicate' n»se colour;, tlie paste con- 
sists of cleavidandite, cpiait/, felspar, liornblemlc, and chlorite, 
and the aggregao^ is «)f a green cohmr. The rock of Vosa con- 
sists of dark lamellar felspar, imbiuided chietly in yellow and 
white cleavelandite including yi'llow mica. 'J’luit of'La Filla 
consists of nearly white ami ojimpie cleavelanditt', mica, chlo- 
rite, quart/, and" felspar, and that i)f Brevent of the same sub- 
stances. The rock of J.)c s d'rapettes consists cliicily of wiiite 
cleavelandite and white mica (it is eihstic), containing spots of 
yellow mica ; neither quart/ nor chhu’lte is perci’ptiblo in it; 
and much of tlie cleaviTanditc has a granular aspect when 
viewuHl in a direc tion contrary to that of the cleavage planes ; 
two surfaces of this specimen are, how eviu', coated bv chlorite. 

The only spociijien of ;i rock, in my posscs.sioii from North 
America, is one consisting chielly of black mica, wifli which 
trauspaiciit cleavelandite is intermixed ; garnets are imbedded 
in it : this nwk is from the banks of the Schuylkill, five miles W 
of Philadelphia. * 



120 Mr, W. Phillips on Cleavelandite, [Feb* 

In all the instances above enumerated, and in many more in 
which I have failed to discover the cleavelandite, it will b« 
understood that the means relied on for its detection were sim- 
ply those of cleaving from the rock minute fragments^ and sub- 
mitting them to the reflective goniometer— a test it may be 
assumed, sutFicientiy satisfactory, to render it needless to 
liave recourse the labours of the chemist, where the 
planes produced by cleavage are sufficiently bright, especially 
since the angles at which the planes of the cleavelandite meet 
each other are perfectly well ascertained, and essentially differ 
from those of felspar, with winch this mineral was always con- 
founded, until tlie error was lately detected by the nearly simul- 
taneous labours of Leny aud ilos(^, and thereby furnishing 
evidence (if indeed any were wanting) to the real value of the 
mineralogical niceties belonging to cleavage and measurement, 
and their essentialimportance to every one who would become 
acquainted witli the older rocks, which it may be said it is now 
the fashion to neglect for the more inviting and less laborious 
investigations requisite for the easier comprehension of the 
newer. 

It is scarcely needful to say, that whenever felspar is men- 
tioned as an ingredient of the before mentioned rocks, its pre- 
sence was always ascertained by the goJiiometer. 

In several of the rocks of Mont lllaiui and the neighbouring 
mountains, it is however extremely difficult, if not impossible, to 
decide whether one of their ingrediems be lelspar or cleavelan- 
dite, without tlie assistance « f the chemist, since tlie substance 
in questiop is often either considerably granular, or approaches 
the compact: sometimes, however, when that is the case, it 
becom(\s manifest by a studious search that this appearance only 
belongs to tlie cross fracture of the mineral, and that it does pos- 
sess cleavages suificiently distinct Ibr the use of the gonionuiter ; 
and ill all cases wlitue this has bappeiuid to me, the mineral has 
proved to be cleavelandite, not felspar : in the specimen IVom the 
Aiguille <Ui Tour, wliich consists of a white granular substance 
having some appearance of cleavage, and which is rendered 
somewhat schistose by irn^gular layers of green chlorife, it is 
impossible to decide on the nature of the white substance, 
because the indications ordeavage are not sidKciently decisive 
for the goiiiomeier, but the examination of many rocks from the 
neighbourhood leads to the conclusion that this substance is in 
reality cleavelandite. 

If we regard the elements of the several substances constitut- 
ing the rocks in whicli both felspar and cleavelandite occur, as 
having been in a state either of aqueous solution or of igneous 
fusion ; that is to say, in a state in which the two alkalies enter- 
ing separately into the composition of these two minerals, were 
at liberty to (ixert their affinities for other bodies, it seems very 
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remarkable that they should each constitute separate minerals 
in connexion with very nearly equal proportions of the same 
earths — and as it occurred to me as being witjiin the verge of 
probability that these two alkalies might, by coalescing and 
uniting themselves to th.e same or other earths, form another 
compound body which would probably in that case have for its 
j)rimary form, one in which the planes would meet at angles 
different to those either of felspar or cleavelar.dite, 1 have been 
anxious to detect any sucli difference if it exists, but without 
success ; for in every instance the angle obtained belonged to 
the primary form cither of the one or the other of the above- 
mentioned mineral. 

It may be added that although these minerals are Sometimes 
siifficieuily distinct in the same specimen, there is no one cha- 
racter belonging to either which adequately distinguishes it from 
the other at tirst sight ; the most impoitaut feature is, that in 
general the ,cleavage [dancs of felspar are more brilliant than 
those of cleavelanditc ; and hence it will be difficult hereafter to 
describe a roc,k in which one of these minerals appears to be an 
ingredient, without first having recourse either to the chemist or 
the goniometer, in order to prove that it is not the other. 
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Article XII. 

On an Improvement of the Clhiomeicr. By M. P. Moyle, Esq. 

(To the Ed itor of the Annals of Ph ilosophy 

8IR, Uihton, Jan, 1, 1^21. 

I HAVj- iniulc ail addition to tlie clinoinoter now ;;(Mienilly in 
use, »liicli [ Halter mys(dl‘ is an iinpro\ euient ; at least its utility 
is more particularly felt in this iieii>;hljourliood by the superintend- 
ants of mines in calculatiui;' the dip or undeilie of a lode. Its 
former construction pointed out only theainj;lc 1‘rom the liorizun, 
of any stratum, ike. 1 have now ad<led anotlier quadrant, on 
which is deliiieatc^l tlie number of I’eet and inches a lodti will 
underlie at certain angles in a fatboni, perpcndicular^depth. Tlie 
following is an outline of the instrument. 



/ 

/ 


I find the undeilu^ of a lode of one foot in a. fatliom will lu' 
indicated by an ai)--lo c.f «()-'’ from tlie horizon, six feet in a 
fathom at the angle of and so on. 

1 am, iSir, your huinhle sau'vanf, 

M. V. Muyi.e. 
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Article XIII. » 

Reply to the Review of Mr, Gray' x Elements of Pharmacy. 
liy Mr. S. I’. Gray. 

(To tlie liflitor of the Aunah of Philosophy.) 

SIR, 18, Burlan-stcret, Hurlon ('rmrcnt, Dec, 

I RK<; leave to thank y(3u tor the ooiunieiulation you have 
given to my l^lements of iMiarinacy^ in saying lliat it is calcu- 
lated to convey a considio'able portion oi‘ infonnution ; but 1 
must at the same time desire your attention to a tew points in 
tlie scfjuel of your n^viciw. 

The urrangfonent is partly taken from v^^talil, partly from Biot; 
and is such as best suited my purpose of training the student to 
scepticisui, or, at least, indiiference in tlieoretical points. 

The chdinitionto which you ol)je(‘t is that of Black, with the 
addition of tlie last clause, which I was induced to add, because 
chemivSts, from the analogy of electricity to galvanism, attempt 
to explain the jihenomcna of the former power, although it is not 
jiroduced by ah(a'ati<m of temperatun*, or mixture of bodies, but 
by more mechanical nu ans, and ihen lbn^ w ill not corner within 
the limits of tlie original delinition of Dr. Black. I b at and cold 
are used in the delinition in tlufir popular sense, as two contrary 
powers, not only bccau-e tin* philo‘«)phit‘al iiicas of temperature 
and caloric had not yt*l. been mentioned , but also becaiuse the 
cxistmice of a fVigonfic juinciple leaving lauai starte.al, and its 
partisans not yet ex tinct, the ]>opular (^\prl‘s^^if ui, which involves 
no theory, best suited the cauhous c.haractcr oi a sceptic. 

11ie lirst error whi(*h you say you shall nolna* occurs in p. 9-3, 
and after quoting the passage, you say," it proxes incontestably 
that Mr. Cray is ignorant of the composition of .'^if/p/uirlc ncid^ 
for in* has once, in words, and thret* times by symbols, misstated 
its nature.’’ I^ut I l)i*!icve you will upon rellectioii agree with 
my statement, sidphurii' iicid consists oi’a cliarge of sulphur 
united with threat of oxygen. 1 acknowh dgo that I have cer- 
tainly erred in respect to oil of vitimd ; *1 hi 1 having written tcii for 
G}ic in the first instance, the suhseipicnt repetitions were inerti 
slips of the pen. How easily thest^ oc<mr your ow n use of the 
w’ords sulphuric acid for oil of vitriol in this passage shows, 
and ^\'Q shall see more proofs liereafter. i\.s it was only intended 
in this place to cxjijain the mode of using the symbols, the slip 
is hen* of no consiafiu ncu, and imhn’il it turns out better adapted^ 
for that purpose than the truth waudd have doin*, introducing 
an example ota coeflicicnt sign, in the history of oil of vitriol, 
p. 138, the composition is stated right. * 

In commenting on my exposition of lierztiius’s law s of com- 
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bination, you object to my mentioning the speculations of that 
chemist on the existence of oxygen in ammonia, in an element- 
ary treatise. T|iis is mere matter of opinion. Mr. Brande indeed 
does not make any mention of the supposed compound nature 
of nitrogen ; but both Mr. Henry (8th edit. vol. i. p. 243) and 
Dr. Thomas Thomson (6tli edit. vol. i. p. 214) not only notice 
the suspicion of azotic gas, and ammoniacnl gas containing oxy- 
gen, but the one notices the ammonium of Sir H. Davy, and the 
other the nitricuni of Berzelius, So tJiat I have just cause to be 
astonished at your saying, “ If the student after reading this 
lassage were to look into the chemical works of Thomson, 
Henry, or Brande, he would find no mention either of oxygen 
or nitriculu existing in ammonia.” 

My idea of the composition of the liquor plumbi acetatis 
agrees with the statements of Dr. Thomas Ihomson, Mr. Henry, 
Mr. Brande, and Mr. Anthony Todd Thomson. I am again 
astonished at your saying, that “ in p. 81 no rules arc given for 
describing those salts that contain an excess of base.” 1 know 
not how to account for this, unless by supposing a whole para- 
graph has dropped out of your copy at press, as single letters 
sometimes do ; for the third paragraph in that page, consisting 
of no less than 14 lines, expressly relates to the mode of naming 
(not indeed describing, as you have by another slip worded it) 
salts when an acid coiiibines in ditl'e;.mt proportions with the 
same base, and five modes of nomenclature are related ; and 
in the last paragraph of p. 94, the 'ubject is resumed. 

You then proceed to say (for I must now (piote your words at 
length), “ On the same ground we object to the following state- 
ment : Moist iodine added to phosphorus yields a sour colour- 
less gas, which is rapidly absorbed by. water, and must be 
collected in a, quicksilver aj)paratus ; a gallon of this gas weighs 
about 311 grains. Here the changes are either I’ + P into 1' 
-p P' ; or 1 + P + H* into 111 + P', and the new acid is 
called the iodic oi hydroiodic.” “ The pupil would naturally 
suppose that Mr. Oray considers the iodic or hydroiodic acids 
(properly hydriodic) as similar; but he ought to have known 
tnat iodic acid consists of oxygen and iodine,’ and the hydriodic 
fl/jid of hydrogen and iodine ; it is the latter only which is 
formed, excepting a quaiUity of phosphorous acid, of which no 
notice is taken, nor is the doconqmsition of the water even hinted 
at, although the formation of the hydriodic acid depends upon 
it. (P, Ibfi.)” 

These are your prepise words. 1 pass over any inquiry as to 
the ground upon which you object to what I have said ; although 
I am not able to discover any connexion between this passage 
‘and that immediately preceding it, respecting the subsarte; but 
proceed to your assertion, that I have taken no, notice of the 
phosphoroutj acid which is formed. This shows how easily slips 
of the pen may be made, and may abate your astonishment at a 
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slip of my own ; for here after you had twice copied from my 
book the symbol for phosphorous acid, P*, as being a product 
of this experiment, you assert, within the compass of only six 
lines, that I have taken no notice of its production. Nor is this 
all, for you *go on to say I have not even hinted at the decompo- 
sition of the water. Is it possible that the Editor of the Awiah 
of Philosophy can be unable to read a chemical theorem 
expressed in symbols ! Upon no other ground can this censure, 
and the one hitherto passed of my not knowing the difference 
between iodic and hydruiodic (for so 1 shall continue to spell it) 
acids, be explained. The two formulae I have given in symbols 
express two theories of this experiment. The tirst P, P chang- 
ing into I’, expressing that of Per/elius, in which, iodine, P, 
is considered as a siiperoxide of iodinum containing three 
charges of oxygen, which, being acted upon by phosphorus, P, 
a simple body transfers one charge of its oxygen to the phos- 
phorus, forming ])hosphorous acid, while*the iodine having 
of course only two charges of oxygen left united with it, is 
changed into the iodic acid, \ \ of Berzelius, not of ( lay-Lussac : 
ill this theory, the water is passive. The other formula I, P, H*, 
changing into I Jl, P‘ expresses the theory of Gay-Lussac. 
Here iodine, 1, and phosphorus, P, are both considered as sim- 
ple bodies, and the water, IP, is active in the experiment, and is 
indeed decornposetl, its liydrogen, H, uniting with the iodine 
and forming hydroiodic acid, I II, while its oxygen -t. beingthus 
set fre{‘. unites with the plu)S[)horus and forms phosphorous acid, 
PL By this d(welopemeut of the symbolic formuUe, how little 
cause tliere was for your censure is evident. As these experi- 
ments on iodine are of no use in ]>harinacy, I shouhhnot have 
Tuentioned them at all, leaving tliem to the ])ure chemists to 
detail; ))ut that there existed a v\idi5 dllference between the 
views which Berzelius and (Jay-Lussac liave takei# of the subject. 
It was this slight connexion l)etween them and the ])rofessed 
object of my work, which caused me to exp^rcss these incidental 
matters in symbols, partly as an exercise to the student, and 
jiartly because Berzelius’s ojiinions on iodine, as detailed iu the 
A}inalH of Philosiipht/y have not been noticed in any of our ele- 
mentary treatises on chemistry, and 1 was anxious that they 
might be brought Ibvward. ^ • 

As to the use nf the term hydroiodic acid, instead of hydrio- 
dic, it may surely be justitied by this single observation. The 
union of hydrogen with chlorine produces, according to Gay- 
Lussac’s nomenclature, the hydrochloric acid; with sulphur, the 
hydrosulplmric acid ; — with tellurium, tlm hydrotelluric acid ; — 
with cyanogen, the hydro^anic acid ; — withphthore, thchydro- 
phthoric acid; so strict analogy requires that the union of 
hydrogen and iodine should produce the hydroiodic acid, and 
Our own langfiage is not so rich in vowels that we can afford to 
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reject those which arc offered to our enjoyment. I have indeed 
little doubt but that the term hydriodic was an accidental error 
of Gay-Lussac, or of his printer, and has been perpetuated like 
the etiolation of Fourcroy in his Systenie, instead of etoilation ; 
or the laplysia of i.innicus in his Systeuia ^Naturas, 12th edition, 
instead of aplysia; which have been so often repeated, that they 
are become standard errors, and bid fair to supplant the true 
orthography, and disconcert the etymologists. 

Your observations respecting arsenious acid are partly just j 
the directions respecting testing for arsenic are, 1 confess, 
imperfect and incorrect ; but it was not my intention to enter 
upon the subject of forensic medicine ; and i have always taught 
my own pupils that nothing siiort of the production of true 
metallic arsenic will justify a medical practitioner to condemn a 
supposed poisoner m cases w'hich are in any way dubious. 
Fortunately as arsenic is cheap, and almost always used by igno- 
rant persons, they administer it in such quantities that dubious 
cases seldom occur. 1 cannot, however, possibly conceive hovv 
you could make the following assertion : — ‘ Nor is the direct 
evidence by metallization in any way alluded to,” unless by again 
supposing that another wdiole paragraph has, by some strange 
fatality, dropped out at press from your copy ; for the very next 
paragraph, in p. lol, to the one you cpiote, treats of the luetalli- 
'/atiou of white arsenic by the addition of a subcarbonate of 
potasse and charcoal dust. 

Again passing over I'or a monicnt one of your observations, I 
jnoceed to the concluding paragrajdi, whicli is indeed the cause 
of my troubling you witli this notice of your review. Man is 
always s^ibject to error, and therefore the mention id' a few 
errors in my Elements, whicli 1 am conscious must, like every 
work hitherto publislied, or that ever will be published, contain 
a few, and 1 hope but a lew, would not have been any other way 
noticed by me, but by silently amending them in any future 
work, jlut 1 am charged willi dividing chemists into rational 
and irrational, and placing Sir Humphry Davy among the irra- 
tional chemists. Now 1 tliink I may fairly challenge you to 
produce the w'ord in aliomil li om any part ol the book. A cau- 
tious habit of distinction, that I have acquired, and of the want 
of which in the generality of publishing chemists 1 have several 
times complained, has led me to distinguish between pure che- 
mists, pharmaceutical chemists, and I believe technical chemists, 
not as words of reproach, but of distinction. So 1 have men- 
tioned publishing chemists to ihslmguish them from mere 
amateurs, or those ulio either labour only for themselves, or 
those vvlio arc too modest to appear, before the tribunal of the 
..public. And again in point of tiioory, every professor, and 
indeed almost every chemist, has some peculiar doctrines of his 
own ; but they may, and accordingly have been ly me, divided 
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into two classes, according to the greater or less use they make 
of analogical reasoning in their theories. Formerly from the 
want of a sulHcient number of facts, analogical reasoning was 
the sole basis of chemical theory as may be seen in Beecher; 
by degrees ’direct evidence has been obtained on certain points, 
but not yet on all. Ber/elius and some others, among which, 
did not my habitual indifferentism hinder me, 1 should rank, are 
of opinion, that the analogical reasoning of our forefathers 
should be retained so long as the facts which come to light can 
possibly be explained by tlieir hypotheses, and even in case this 
can no longer be done, we should make as little change as possi- 
ble. These are the chemists 1 have denominated rationals, not 
from any superiority in understanding which they yiay claim, 
but from their greater use of anaiogical reasoning than is 
allowed by the op[)Osite class ; analogical and rational being 
constantly used in science us syiionyinoiis ; and the latter word 
being best adapted to be used as a substantive. The peculiar 
dogma of the C‘tlu*r school is to reject all analogical reasoning, 
and consider every body which has not yet been separated into 
others as simple. To these chemists, w hich include tlie generality 
of modern prufessoi s and authors, 1 have given not the name of 
irrationals as you state, and which 1 expressly avoided lest I 
.should unintentionally offend, but that of Epicureans ; because 
Kouelle, w ho may be considered as the father of the sect, is said 
to have inscribed ou the w alls of his ieciure room, a saying 
ascribed to Epi<‘uvus ; Tliat we can know^ only w hat we perceive 
by our senses. 

Nt) mail has a liigher res[)ect fur Sir Humphry Davy, as a 
chemist, tlian myself. Of his two precursors in the same path, 
Homberg and !Scln*ele, it is only the latter that can enter into 
any compeLilion walli him ; and if the Foineraiiiuii exceeds in the 
number of new substances he lias discovered, the Englishman 
has by far tiie advantage in the greater [iraclical advantages to 
be derived 1‘rom his labours. 

As to my o[)inion, however, of J/avoisier, whicli I have defer- 
red to this place, it is unaltered by your remarks. He indeed 
turned cliemistry upside down, and lie has shown us that the 
phenomena of chemistiy may be exiilaiued by thus reversing its 
farmer theory, but theories are such tottering things that I do 
not consider this us any great tout, i still deny that chemistry 
is deeply indebted to him, in any other way than that the total 
change he proposed, coinciding with the political circumstances 
of the limes, was brought into inure notice than it would othei- 
wiso have obtained, and thus it became necessary for the culti- 
vators of chemisti’y either to defend the old doctrines, or 
advocate the new : and in* this manner indeed lie has indirectiv; 
been of the greatest service to it. How often are his experi- 
ments referr<^ to? Seldom: — I might say never. Are they 
considered as examples of the most scrupulous ‘^iccuracy like 
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those of Cavendish ? Far from it. That you may not suppose 
this is only my own prmudiced opinion, I refer you to the 
opHiion expressed by Dr. Thomas Thomson in his catalogue of 
Lavoisier’s writings, in the second volume of the Annals of 
Philosophy. I remain, Sir, yours respectfully, 

Samuel F. Gray. 


Article XIV. 

Remarks upon the preceding Atmver. By R. Phillips, FRS, &c. 

(To Mr. Gray.) 

SIR, 

In the observaiions vvhich I shall offer on your reply, I shall 
coniine myself as much as possible to matters of fact. I must, 
however, confess, that I was completely in error respecting your 
motive for adopting the arrangement which I criticised. Had I 
known that you were assembling gum arabic, horns, henbane 
leaves and eggs, as “ fiirinaceous bodies,” for the purpose of 
exhibiting an absurdity, I should have congratulated you on the 
success of your exertiojis ; but I think you should have ren- 
dered your motive evident ; for the reader may imagine that you 
are so unhappily circumstance I as really to suppose that eggs 
are farinaceous, and oyster shells combustil>le. 

I know not from whence you have copied the definition of 
chemistr^r vvhich you attribute to Dr. Black ; there are two defi- 
nitions given in his lectures,' and both so unlike that which you 
ascribe to liirn, that neither contains the word “ cold.” 

You admit that you have four times misstated the composition 
of sulphuric acid, by assigning it ten atoms of water instead of 
one atom ; but you^ say, that in p. 138 it is stated right. On 
referring, I find that it is supposed to consist of S* -f water.” 
Now, according to the theory of “ slips,” of which you have 
made so much use, 1 would ask, whether the, pupil having four 
times learned that oil of vitriol contains 10 atoms of water, he 
would not be likely to cot^clude that at p, 138 the coefficient had 
out, rather than thatithad three times previously s/i/ipecfin? 
According, however, to Berzelius S’ + water, would express a 
compound of three atoms of sulphur -f- one atom of water ; so 
that 1 deny you having rightly stated the composition of sul- 
phuric acid. •' 

I again assert that neither Thomson, Henry, nor Brande,men- 
.(ions the existence of oxygen or nitricum in ammonia. It is not 
necessary to ^uote at length : Dr. Thomson (System, vol. i. p. 
225) says, it is “ a compound of three atoms of 'hydrogen and 
one atom of Lzote.” Dr. Henry (Elements, vol. i. p. 401) also 
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represents it as constituted of three atoms of hydrogen ==} 3 -P 1 
atom of nitrogen— 14 and Mr. Braude, of 13 of nitrogen and 
3 of hydrogen.^' (Manual, voL i. p.364.) That Goulard's extract of 
lead is a suli-binacetate and not a subtritacctatc* is uu assertion 
which I again repeat. You will observe that three authors out 
of four whom you quote in support of your opinion, infer the 
composition of this acetate of lead, not from analyvsis, but from 
an experiment of Berzelius ; the fourth authority, Mr. A. T. 
Thomson, is so far irom asserting this c()mj)Ourid to be asubtrit- 
acetate, that he quotes the very analysis upon which I founded 
my conclusion of its nature. Mr. Thomson says (London Dis- 
pensatory, p. bl)3), ‘^According to tbe experinnmts of Dr. Bos- 
lock, the constituents of lOO parts ol' the saturated s(,lution are 
23*1 of oxide, o acetic acid, and 71dj of water, which," he adds, 

‘‘ agree with the? statement ol’Tlumard, who IVunul tlial the salt, 
when crystalli/ecl, consists of 17 purls of ai‘id, 78 of oxide of 
l(*ad, and o of walia*, in 100 parts." Now it will appear, that 
the quantities of acid and oxide by Dj*. B.’s anal\ si^, are to each 
othe‘r in the piO|)ortlon of oO acid and 231 oxid(‘ ; and in Thc- 
nard’s analysis as 50 to 230, very nearly. According to Dr. 
Thomson, Dr. llenrv, and Mr. Brandv*, a<‘etate of lead is com- 
posed of 50 acid + 1 12 oxide ; and you will, perha[)s, admit that, 
supposing Goulard’s exlract to ho a sui)-biuacetate, it nuist consist 
ofoOaead + 224 oxide; but il‘a suhtritac'etate of 50 acid +330 
oxide; the qiu’stion, therelon*, depends upon \s hellna’ 231 or 
2)30 are nearer to 224, and 1 think I may sail ly leave it to you to 
d(‘cide. 

I must again insist that at [». 81 of your Bleinmits, no rules are 
given for describing ihost' stdls thaf .conlain an i‘\i‘es.s ftf base, 
fhe 14 lines to which vou alhuh' have-not out ol' my 

ro|)y ; but if these 14 hoes over conlaimal a syii.iOlo respei'tmg' 
sub-bisalts or sulj-tn>alls, sueli s\llabh* lias ludeiul disap[>earod. 
In p. 94, tt) which Vvui rerv.r ui(‘ for a c«>n? iunaUon olihe subjia:!, 
all th'.it isconlaiued ri'sp,H*iing i\ i.'-, th.u lo (he nundjer 

of charges, the terms employed are, suij>v:e|ui[>hosphati', sid)*- 
hisulphate, for salts with excess of bast .” Not a word occurs 
respecting subtrisalts, thi)se which (»ceasioue<l 1 lu? leiuark that 1 
made. I admit that in ]). 151 of tin^ hlhuiuMiis (^}f Pharmacy, 
tliere is a paragrapli which tn als of tin* nu'taili/ation of white 
arsenic by tlic addition of asuhcarbonaleofpotassi* and charcoal 
dust;" but 1 deny that il has any camiiexion whatever with the 
subject of detecting arstMiic. ll is staled without relerence to 
it, and just as you would nu*ntion the reduction of any other 
oxide: imlced totally imperl’ect as the nieilual which you had 
previously stated is,^itis given without any resi'rvalion, and as 
possessing such a degree of certainty as would render all addi- 
tional proceedings useless. 

When I asserted lliat you had not noticed the dy^compositiou 
of water, and the formation* of pliosphorous acid, which occur 

New Seri es, v o L . ^ 1 1 . k 
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during the action of moist iodine upon phosphorus, I alluded 
merely to your verbal statements ; and I will readily confess to 
you that 1 did not understand a chemical theorem expressed in 
such symbols as you employ. 

In the first place, in giving your symbolic statement of Berze- 
liuses theory, you represept his superoxidum iodicum by 1% but 

he by 1 ; your symbol means 3 atoms of iodicum, not iodicum 

combined with 3 atoms of oxygen ; *P is Berzelius's representa- 
tive of phosphorous acid, consisting of phosphorus -f 3 atoms of 
oxygen; your symbol ofP*, if it have any meaning, is that of 

1 atom of^)hospliorus. Again, you represent the iodic acid 
of Berzelius" by I*, which, according to liim, means 2 atoms of 

iodicum; his symbol is I. 

1 observe also, 'that you suppose tlie phosphorous acid of Ber- 
zelius to contain only t atom of oxygen, whereas he states it to 
contain 3 ntonis. On this subject I nuiy remark, that you hav(* 
performed a feat on paper which Berzelius himself w ould be glad 
to see reduced to experiment ; if you find that his phosphorous 
acid is formed without the decomposition of the w'aier, you 
are of course able to present him w ith his iiuaifinary iodicum in 
an isolated state ; for it must have surrendered its 3 atoms of 
oxygen to the pliosphorus. 

The hydriodic acid of Gay-Lussac, which you allow to be 
formed in this experiment, is not the iodic acid of Berzelius ; he 

terms it iodas hydricus,*^' and represents it by Aq I, and not 

by I, as he would do if it w^ere mere iodjc acid, and still less by 
1^, as you have done, whiich, as I liuve already observed, means 

2 atoms of iodicum. 

In explaining Gay-Lussac's theory, you have employed IP to 
express an atom of w ater ; whereas in your ‘Might ” statement of 
the co.nipositiou of sulphuric acid, you employ the word at full 
length, thus; S’ + water;" Berzelius, however, adopts Aq, 
and if H' have any meaning at all, it designates one atom of 
hydrogen, hi order to represent the oxygen of the atom of 
water, you separate tlu' coellicient thus, J- ; while Berzelius 
represents it by O, and 2 atoms of oxygen tiy O ’, but would 
be rather an odd expression for the same meaning. 

I have now done w'ith your symbols, and nearly with my 
remarks. Jf the errors you have committed have produced any 
effect upon me, itisthat of confinnii»g my utter dislike of symbolic 
notation. When explaining the motives that'inducedyou to adopt 
* an arrangement which to me appeared of a most extraordinary 
description, you have attributed to it the advantage of train- 
ing the student to scepticism or indifference in theoretical points ; 


♦ Essai sur la Theorie des Proportions Chiniiques, Table, p. 118. 
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and you almost congratulate yourself upon the errors committed 
with respect to sulphuric acid, as better adapted for your pur- 
pose, than the truth would have been; what happy advantage 
you may discover in the utter confusion in which_ you have in- 
volved the Berzelian symbols, I cannot imagine ; and although 
your student may, in the commencement of his career, acquire 
scepticism or indill'erence in theoretical points, he must, I think, 
terminate it in the belief that you do not possess “ that cautious 
habit of distinction ” which it is your boast to have attained. 

Yours, Jkc. II. Phillips. 


Article XV. 

* 

On the Detect iojf of small Qnfinlilies of Arsenic, 

‘ ByT.S, Traill, 

(To the Kclitor of llio Annals of Dhllosojjhi/.) 

DKAR 81R, lAvcryoul Royal Dmlitution^ tfan. IG, 1824, 

Yov ii very interesliiiL’; paper in the last number of tlie Annals^ 
on the tests of arsenic, lullovved by an ajiplication to examine the 
contents of a stomach in ^\hich I discovered that deleterious 
substance, has drawn niy thoujjjhts t-> a subject wliich has often 
engaged my attention, from having been rejieatedly called on to 
determine the nature oi’substanci s^bund in the alimentary canal 
of persons who have died under suspicious circumstances^ 

Vonr remarks on the a|)phcatioij of llie usual liejuid tests are 
extremely just, and, in my-opiniou, leav^; nothing further to Ixi 
desired on the subject ; hut 1 leave long been awaif,* of the erro- 
lUious opinion entertained by aulhors of reputation, respecting* 
the inutility of attempting to n'duce to l!ie metallic state, [lortions 
of white arseiiit^ considerably less than a grain. I0\en by the 
common process, 1 have often succeeded in reducing* to ‘a per- 
fect metallic iihu much less tliaii lialf a grain of the arsenious 
acid ; although it w as Tlio opinion of the celebrattnl Black, that 
one grain, and of Dr. Bostock that three-ijuurters of a grain, aro 
the smallest quantities iVoiu which vve can hojie distinct results 
by this process. 1 iiiav here notice the importance of attempt- 
ing the reduction in all cases ol‘ suspected poison ; for it lias 
several times happened, that I have lieen able to show' the pre- 
sence of arsenic in cases where it has bei^n supposed absent, 
because llie w hite pe^wder gave no alliaci^ous smell when thrown 
nn a Hoc coal. This method of operating should be abandoned ; 
because the carbonic aci<l and sulphureous vapour from the coal 
disguise the pt^uliar odour of the arsenic; and much of the 
powder is probably raised in vapour without reductiofi, and con- 
sequently without giving* out ‘the alliaceous siaelK 



13‘2 Dr. Train on the Detection of Arsenic. [Feb. 

The trouble and delay of preparing a coated tube induced me 
long ago to attempt the reuucti«ui in a thin glass tube, with the 
naked five, or \titli tlie blowpipe ; and the iacility thus obtained 
made the redu(*tioii imudi loss irksome. Ibit your happy sug* 
gestion of the spirit-lamp has rendered the process still more 
easy — even elegant ; and has tMjabled im? to produce unequivocal 
metalli/alion of aiscaiic from portions of the white powder far 
more miniiU) tlmn what has beeii mentii>ned — a circumstance of 
no small moment, as it allbrds the most iinexceplionable te^^t of 
what may afiect the life of a human being. 

The following simple appaiaUis is all that is requisite ; and 
afler many trials, 1 give tin* iprocess uljout to l)e described the 
preference. 

Take a tliiii glass tube inches long, and al)Out 0*4 inch 
wi(l(», closed at one eiul, uith a slightly dilated mouth; like the 
common test tubes of the blowpiprt aopaialns. A piec'e of cop- 
])er wire, loosely twisted round its upper end, serve's to attach it 
to any convenient support, at an ;ing!e ot‘a!)out 30^ or 40^ ; while 
the flame of a spirit-lamp is applied to the closi*d end of the tube 
contaiuiug tiie mixture to be reduced. 

I fuuploy cither tlu* black flux, or a little sid)(*arbonate of soda 
or potash mix<al with charcoal jiowder. b/ither of these sliould 
be at least ecpial to thrice the wei*>ht of the »su])stance to be 
ascertained ; but a small excess of tin in is safer than the oppo- 
site extreme. Where tlu; piantity is not very minute, it is 
unnecessary to grind the whole iugrcdiimts together, hut mixing 
them on a piece of glass, av of writing paper, with the point of a 
knife, before* th(*yar(‘. introduced into the tube, will be sunicient. 
The tube should be di v and clean u»id its orifice may Ik* 
slightly .sto[>[)t'(1 with [lapcr. VVhero tin; (piantities are very 
minute, 1 usually grind them in an agate mortar; hut as every 
such manual operation, however simph*, is embarrassing to those 
little haliituated to ex[K‘r«nent, I c-onsider it very useful to sim- 
plify tl le whole process by omitting this operation, and substitut- 
ing an udditkm of charcoal powder, alu r the mixture is intro- 
duced into the tubm 'flu* flame of a spirit-lamp will speedily 
raise the closed cud of the tube to a dull nd lieat ; and in less 
*than two minutes, a shining imdaliic crust will inv(*st the upjier 
side of the inclined tube, about half an incli from the llame. 
When the tube is cold, I shake out the loose materials from 
the bottom, and tlien scra])e off the metallic crust from its sides 
with a knife. This saves tlie tube for further use, a matter of 
some consc(jueiic(-mu the ccuiilry. My this pioc(‘ss I iiave 
reduced less than one-eighth, and evdi thvwi one-tenth of a grain 
ofarsenious acid, or, as it is sometimes culled, tlie white oxide, 
to tlie metallic state. I'he metallic crust afforded by oue-teuth 
of a grain, was perfectly distinct to the naked exe, and very con- 
spicuous vflien a lens was employed. The scrapings ol the tube 
in this cas(* glistened strongly, with a metallic lustre, on the 
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clean blade of the knife ; and when six difibrent portions of this 
substance were projected on a poker, heated to a dull red, each 
oave a distinct y visible white smoke, and dccjded alliaceous 
odour; althojigh each portion could only have contained about 
]-7(Sth of a f^rain of the meted. 

I may add, that if a (dean knife be held in tlie fumes, a {)ortiou 
of a vvhit(i j:(.)\\der will be condensed on llie blad(', evmi from the 
most minute portions of arsenic whicdi I hav e (hut; volatilized. 

1 am, dear Sir, wvy trulv yours, 

d'noM \s S ! a n v Tuaim.. 


Article XVL 


On (he llrpan^ion -'if' (af.H-s. IW Mr. Malll)e\v ib:;ns. 

% 

(To tlie Editor ol'the Antta/s e/‘ Philosnpiuf 


J>LAR SIR, Jan. i:>. ISiL 

A GivNTnr.MAN siL’nii'.i;- liimself X. lias, in the Pinlesopliicad 
‘Ma 2 ;a'zine for l.)('(H'mber, -iveii smno al-’eluMio formulie for cal- 
culating; tlu^ expansion of ua^eons Iluids muh r ine.veasine; tem- 
peraturvj, whicdi, he says, paove the aecmrac'V (»f ee.rtaiu rules for 
th(^ same pm*j)ose, which 1 reierre(l to in a jeajXjr you were pood 
enough to insert (or me in (in* Afinah of Bln/osop/n/ for Deemn- 
her, and the inaccura(!y of sonn* wlncli 1 proposed to substituti? 
for them, ft is so (oideiit that tie is wrong, tliat 1 Ivid not 
intended to t.akt^ any notice of v.lril'he says, fnit having been 
told that some answer ouaTit lobe mad(s I imiy observe, that 
any person wlio will la.ke ihe iruub!<.‘ of* workin.:: the same sum 
by his method, at one operation and ;n so'o'm!, ma'' satisfy Inm- 
self that no (le[)endanee* wh.atevrr is to h; placed upon it ; thus, 
letlUvJ v<dumes ot gas at be raised to‘JLf', 

nr) ({.-a - ISO) ^ 

"" 

This is convet according to Ciay-Lussac and otluis. 

X"ow' let loo volumes of gas at d;-''' he raised to by four 

several additions of 43^, 


too (ISO f 
fso 

](>0'M7r> (f 0 

— -~- 


i:o 


— \{)[\ 
•i:o 


0/0, 


ll!)*d‘JSjg 


I lo-iiv'so ( ISO + 4:» 
“iso ' 

1 ^0 8141 (ISO i 15) 

♦ 


r:-. 130-SMI, 
113-1 107, 


upwards of 5,^ volumes more than the truth 


and if the elevation 
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of temperature be supposed to take place by additions ofsing^^ 
degrees, it is dear that the error must be immense. 

The gentleman is pleased to observe at the close of his paper, 
that he has shown the failure of my attcm])t to coraect the rules 
wliich have been given for making the above calculation, and 
that the one which I have proposed is not perfeef/y accurate. 
How he has proved this, I am at a loss to discovau' ; but I ima- 
gine that whefher my results are accurate or not, his will tonu 
no standard by which to judge of them. 

I am, Sir, yours respectfully, 

Mattiikw Biggs. 


Articli: XVIL 

Account of a new Mineral Suhstance. By M. Ixn'y, Ksq. MA, 
in the University of Paris. 

(To the Editor of the Annah of Philosophy.) 

sir, Jnn , 20 , 

At the suggestion of ISlr. lleelan 1, 1 propose to give the name 
of Bucklandite (in Iioiiour of the celebrated Professor of Oxford), 
to a mineral substance, the crystallographical characters of 
which 1 find to diller from any hitherto described. 

1 hav(‘ observ ed this new mineral U[)ou a s|)ocimeii belonging 
to jMr!’Tumcr\s c-olleclioii ; it was i>liieed with the pyroxenes, to 
wliich .siilistaiice it hn;: a great resemblance ofibrm and external 



characters, ft occurs in small crystals nifireseuted by figs. 2 
and d ; their colour is brown, neariy black, and they are opaque. 
They easily scratch glass, and appear to me to^^be much harder 
than pyroxene. 1 could not find any cleavage parallel to the 
natural planes of the crystals, nor in any other direction. The 
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specific gravity and analysis I cannot give without spoiling the 
specimen, because a sufficient quantity of the substance could 
not be detached for the purpose of experiment. , 

From figs. 2 and 3, it is obvious that the forms of the crystals 
which they represent may be derived from an oblique rhombic 
prism, and that by assuming the faces I have marked m as the 
lateral jdanes of tlie primitive, and that marked P as# the base, 
all the others will be the result of simple laws of decrements. An 
oblique rhombic prism may, therefore, be assumed as the primi- 
tive form of this substance ; but to the same class of prisms 
belongs also the primitive form of pyroxene; it remains, there- 
fore, to examine wdiethcr those two primitive forms arci connected 
by any simple mode of derivation ; and first, in ordtr to give 
greater wmight to the result of this investigation, it is necessary to 
mention that although most of the crystals have their faces covered 
with a greyish tiartliy substance, which rendenthem unfit to be 
measured by the rellccting goniometer, it is, however, possible 
to measure some of the incidences hy that means, hy rubbing oft' 
previously the earthy matter wliich C()vers tln^ planes. 

If the crystal represented by tig. 2, is derived from the primi- 
tive of pyroxene, the laces marked /> and //' must be either the 
results of decrements upon the angles a and o of the primitive, 
or the one being the result of such a decrement, the other must 
be tlie base of the primitive, or the lace which re|>lac(is the edge 
//, and is the result of a decronif iit by one row upon that edge. 
Jfow let n be the law of decrements, which would produce upon 
the angle a of tlie primitive of pyroxene a face corresponding to 
one of the two faces p aii<l h\ fig. 2, and the law^ which would 
])roduce the other upon the angle e,. let h lie the lateral edge of 
the primitive of pyroxene 1, being the. oblique diagonal of the 
base. liOt a represent^he angle of flu’ base t'fthe primitive of 
pyroxene w’ith the edge //, and let 3 e<|ual tlie angle of the iw’O 
laces;) and //', fig. 2 ; that is to say, c<pral to f/“). Then the 
follovviiig formula wall easily be found : * 


Tang. o”') tang.jS 


h sin. (« nq 
n n* i- (n - fi‘) cos, a — l’ 


Now, if in this formula the numerical values of h, «, /3, corre- 
sponding to the particular case w^e are considering, are substi- 
tuted, it will be found that no simple values of n and can 
satisfy the equation, nor could any simple value be obtained for 
the one if the other was supposed to he equal to nothing, or 
infinity ; that is to say, if one of the faces p or /d, fig. 2, was 
supposed to be parallel to the edge h of the primitive of pyrox- 
ene, or to the base pf the same form. It appears, therefore, that 
this substance does not belong to pyroxene ; the only other mi- 
neral to w’hich it bears some analogy is ainphibok*, but this last 
substance clea^^es always very easily parallel to the lateral planes 
of the primitive, and besides it miglit be proved thu4; their forms 
are incompatible in the sameTvayasit has been done for pyroxene. 
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From the measurements I have taken, which very nearly agree 
with those Mr. VV. Phillips was so kind as to take upon a small 
crystal 1 gave him of this substance, I am led to take for the pri- 
mitive form, ail oblique rhombic prism in which tl\e two lateral 
planes are inclined to each other at an angle of 70® 40', the base 
upon either of the lateral planes at an angle of 103° 56', and in 
which tlnj ratio of one side of the base to the lateral edge is 
nearly 100 to 97. 

The other incidences are, 

{mji'y = 125® 20) {p, e') = 121° 30' (p, //) = 95® 40' 

(p, h') = 114° 55) ip, a^) = 99° 41' (w, IP) = 160° 24' 

♦ 

Those crystals are acconipaiiiod by lar<^e green opaque crystals 
of scapolitc, lamellary black hornblend, and flesh-coloured lami- 
nary carbonate ()f lime. The specimen comes IVoni the mine 
Neskiel, near Arcndal, in N^orvvay. 


Article XVIII. 

Correcliofiii Asre/isiofi of M Stars of the (irconcicli 

Cnfalo(ya€, to<j^elhcr with an iiainin/ how far if would be advi- 
sable that the i)aiti/ Correct iou.s in Ji.A, and North Polar Dist- 
ance of the 46 Zero Stars should be coniputed AiUfuaUij at the 
Public bh pence, Jly James South, FHS. 

{C (tnehtth’d from 45 .) 

Having in the former part of tliis jDitiper asserted, that the 
corrections iii right ascension of the ])rincipal tixed stars, can- 
not be obtained piece-meal without considerable trouble, and 
occasional error, \\e will now see how far the procuring correc- 
tions in polar distance, is subject to similar incoiivamiences ; in 
doing this, we will accompany the practical astronomer, first 
into the observatory, si'condly into the f'ompViting room. 

, The insiriunent commonly c'mployed for determining polar 
distances, is a telescojic attaclied firmly to a. graduated circle, 
and by means of micrometer mierosc.fijX's [ilaced oppovsite various 
parts (/fits divided limb, the errors of eccentricity, division, and 
partial expansion, are either destroyed, or rendered almost insen- 
sible. The observations arc gcuierally conducted in the meri- 
dian, and ar(‘ extitmiely simple, consisting (inly in the accurate 
bisection of the star, by the hori/oiital wire, situate in the focus 
of the ol)ject glass ; this done, tlie different microscopes are read 
off, and the mean gives the observed polar ^Ustauce of the 
star. ^ 

To this, ho^vever, corrections must be applied; ^f^enerallp for 
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refraction, and always for aberration, lunar nutation, solar nuta- 
tion, and variation, ere the index error of the instrument can be 
found, by a single zero star ; and in proportion as many, or few 
of these stars are observed, will the index ertor be well, or ill 
determined ; and the importance of its being accurately ascer- 
tained cannot, perhaps, be rendered more evident than by stat- 
ing, that index error is to observations with the circle, what the 
clock’s error is, to observations with the transit instrument. But 
lest 1 should be suspected of e.vaggerating the difficulties of pro- 
curing, either the corrections in right ascension, or those of 
polar distance, 1 will here present the reader with a specimen of 
each. 

Greenicicli Ohscrvalions for 1821, Vac. ii7. 
a Lyrie. 


Observed right ascension 18'‘ 3(K ■Urllll''' 

ObsG'Wed polar distance oP 21' Thky'''' 

Barometer 2!h54 inches. 

Thcrniometer 


L'orrcctinu fur Rifott Ascoisitni. 

Kquation for aberration, precession, and solar inequality of 
precession. 

By Maskelvne’s Table 17, column a LyreC, Nov. 26 = -f 0*38" 

Dec. 6:=-p0’30 

Therefore diff, for 10 days =— (80S" 

And tlilf. for 1 dav . . .' = — 0‘()0S 

- . 

The equation, therefore, for Not . 27 wii: iii- -i- U'38" — U’008" 
= + 0-372". 

IlqiialtDii for S'lilt;' 

By reference to the Nautical Almanac, and by the help of a 
little" calculaticn, the place of the moon’s node on Nov. 27, is 
10« 29*' 35'. 

* 

By Maskelvne’s Table 18, column it l.vne 10* ‘20'’= +0‘ll" 

■'110=+ 0-30 

Therefore diff. for 10 degrees .... = — O-ll" 

And difl. for 25 minutes = — 0-005 

Now - 0-11" - 0-005" = - 0-105". 

Equation, therefore, for 10*9'’ 35' = -f- 0-41" — 0‘105"»= 
-f 0-305" ; -and + 0-372" + 0-305" = -f 0-()77" = the cor- 
rection required. 



138 Corrections in Right Ascension of [Feb. 

MeanRAofaLyriB Jan. 1821 = IS" 30^ 52-92" 

Correction for Nov. 27 = + 0*68 

Apparent right ascension = 18 30*^ 53*60 

ODserved right ascension = 18 30 46*33 

Clock’s error = — 7*27 

C-orrection for North Polar Distance. 
liquation for refraction. 

Greenwich observ. 1812, p. 251, log. mean refraction. = 1*1 1261 
1811, p. VI. + log. of bar. 29*54, 


' and therm. 46’’ = 0 00347 

Lost, of true refraction = 1*11608 

^ /» . • -I « \ / V I- 


True refraction = 13*05". 


Tlfjuution for Aberration. 

Sun’s longitude by Nautical Almanac for Nov. 27 =; 8* d'’ 58' 

Gr. obs. 1813, p. 260, column « Lyra- to be added 6 


Sun’s long, at the time of the transit of « Lyrae. = 8 5 4 
Annual number for aberration obs. 181*2, p. *251 =6 .5 26 


Dill', taken so that it may be les.s than 3 signs . . = 1 2!) 38 

Log. cosine = 9*7037 

Gr. obs. 1812, p. 251 + h'g. max. .af aberration. = 1*2523 

Log. of aberration = 0*9560 

O 


Aberration = ~ 9*04". The sign is negative, because the 
ditterence between the suii’.s longitude and the annual number for 
aberration is less than 3 signs. This sign is to be applied to 
reduce the mean N. P. D. to the apparent. 

E(/na‘tion for fjunar Natation. 


Right asefinsion of a Lyric in space = 9^ 7” 44' 

Longitude of the moon’s node ~ 10 29 35 

Right ascension — long, moon’s node = 10 8 9 

Right a.scension + long, moon’s node = 8 7 19 

Greenw, obs. r8* 34" sin. (AR — long. )’’node) = — 6*56" 
1812, p. 240. b 1*20 sin. (AR -I- long, j** node) = — 1*10 


Lunar nutation = — 7*66". This sign is to be applied to 
reduce the apparent to the mean N. P. D. 

Erjuaiion for Solar Natation. 

Gr. obs. 1813, p. 260, col. « [.yrje equation for Nov. 26 =» —0*22" 

Dec. B=-0*37 
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Hence difF. for 10 days = + 0*15" 

And difF. for 1 day = + 0*015 


The equation, therefore, for Nov. 27 = — 0*235". The sign 
is to redu(ifc mean to apparent N. P. D. 

JifjUtilioit for Varinl ion. 

Gr. obs. 1813, p. 200, etiuation for Nov. 26 = + 2*71'^ 

Dec. 6 = + 2-78 

Hence difF. for 10 days = + 0*07" 

And difF. for 1 day = 0*007 

The equation, therefore, for Nov. 27 = + 2*717". This sign 
is to reduce the observed N. l\ D. to the mean. * 

Hence the correction for N. P. D. is + 13.05" + 9*04" 
- 7*66" 4- 0*235" + 2*717" = -K 17-3S2". 

Observed N. P. 1) = 5H 21' 33*9" 

Correction = + 17*382 

Apparent N. P. D t= 51 21 51*282 

Mean N. lb D. >l'an. 1 = 51 22 i>7*2 

Index error = — 45*918 

On inspecting these calculations, remembering that they alone 
refer to observations of a single star on a particular d-ay, and 
aware that similar arc needed tor even/ zero star, as often as it is 
observed, few I apprehend will be ftund to dispute the point, 
tliat coriections in right ascension, and north polar distance, 
cannot be procured at the time of n nnllni^ I ftctn, without i'rcqxieiit 
error, and disgusting labour. 

Procee<l we now to invo.stigate the nature, .'uid extent of the 
advantages, wliich would resull, wert: uc hut supplied annually 
with a publication containing the dail\ co/-rections of the. 46 zero 
stars. These would be comprised, in tlie equ-dUty upon which 
it would place the llritish, with the foreign observer — in the 
inducements which it would hold out, to the study of practical 
astronomy — in the comparative (;ase with which it would enable 
astronomers emj)loyed on scieutili<i missions, to obtain accurate 
astronomical observations — in the facilities which it w'ould afford 
us in t he examination of published observations— in the superior 
accuracy with which our most important observations would be 
reduced; and lastly, in the immense labour w'hich would be 
saved. We will consiilcr them in orih V. 

1 . As to the equality to w hich it would raise the llritish with the 
foreign observer. — On the continent by the industn/ of a Danish 
astronomer and by the aid of the Dnnish government, the appa- 
rent placcifof the 4(5 -zero stars for every tenth day of the year, have 
been published aunually-some time past ; but as \he mean places 
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employed at our Royal Observatory, arc not therein used ; and 
as the corrections themselves do not exactly accord with those 
obtained from IMaskelyne’s, or Pomrs tables, the work to us is 
rendered comparatively of little value; added to this also, it has 
never found its way into this country, till many mouths of its 
year have elapsed. When, however, it has arrived, I believe it 
lias been employed by some, (ui the priu(*i[)le lliatany assistance 
was better tlian none. Ibil let it come as it may, sooner or 
later, it ///accords with \\\ct genin'a! sriviit\fic of the liritish 

gocernme/tt^ to aIlo'»v its astronomers to feed in(l('))ted for any 
standard tables, to t!i(‘ labour oi any jorcigu i/hUridual, or to the 
generosity af any nation upon earth. 

As to the^iiiducements which it would hold out to the study 
of practical astronomy ; — that practical astronomy labours under 
wore disadvantages, than any otiior pursuit, lew 1 believe will 
deny; the expeuce of prucuririg instrurmait^, llic trouble in 
using them, the uncertainty through capricious \\( atlicr, of being 
able to use them when we wi^li ; the tijm* (namely Jie night) 
when alone they can be employed to the greatt'sl advantage ; the 
sacrifices of the amusements, either of iaury, or of fiishion, 
which a close attention to their use naturally entails upon us ; 
the recollection, tliat while tlui lahounas in other departments 
of science are frequently reward(‘d by souk ' briUiaui discov(uy, 
we cast our bread upon the waters, e^’^pecliiig not to sf it i*or 
many days,’’ are powerful preventives to the general cultivation 
of practical astromuny ; but when in addition to these, it is feltj 
that the pleasures of observing are only preparatory to the 
labours of computing; knoicu that more observations can be 
procured its one night, than can be reduced during (he succeed- 
ing day ; remembered that unreduced obseryations are of no use f 
then I say it is astonislnng,'iiot that we iuive so/ivr, Init that we 
have any private/observers at all ; and well do I know', that many 
good inslriiments are now Iving idle, wliicli if the auxiliary 
alluded to were afforded, would be imuicdiat(dy employed, Buf, 
perhaps, some will say, juivate observ(U\s are imworthy of consi- 
deration. ^' If any such there bo, 1 would remind them, that a 
private oijservcr at WansUiad, discovered tlu^ aberration of light; 
and but for the labours of a private observer at U'estbury, the 
Greenwich mural quadrant would probably, at the present 
moment, be distributing its inaccuracies to the astronomers of 
Europe, and the world. 


• Instances have occurred in wliieli such a niiiss of unreduced ol)scrvations Ii.is accu- 
mulated, that the obs( rver has heun induced to abandon further observations; knowing 
that he had by him already, more than lie could expect to reduce during his life ; and 
on a recent occasion, a distinguished aslrontmier v/as, under such a feeling, im})elied to 
pw*^ with his instriiinent. ^J'hus has practical astronomy lost one of its most indus- 
trious cultivators in the retirement of itlr. (iroombridge. It will, however, be some 
satisfaction to know, that his observations, from !^0,0t)0 to ;j(),()00 in nuir.bcr, are at the 
present time being reduced at the public c.t pence ! 

+ That Government think lUfftrcntlu^ is obvious from the preceding note, 
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As to the companitive case with which it w^ould enable astro- 
nomers emjjloyed on scientific missions, to obtain accurate 
astronomical obseivations ; — e;reatly to the credit of the British 
govern me?jit, it has of late years tiansinitted to distant parts of 
the globe, several distinguished men, for various scientific pur- 
poses ; the period which irom some cause or other, they can 
remain at the same station being generally short, any thing 
which would enable them to multiply observations, or to confer 
accuracy on tliose made, would hn^hh/ valuable., Atliome, 

siuTouuded by all the paraphernalia for reducing observations, 
we liave shown that the drudgery is hardly tohaahle ; how nmcli 
more severely then mu.^t. it be felt by the travelling astronomer, 
whose situation detni s liini tli(.‘se advantages : his observations 
are purely dillercutial, Imving the (irceiivvich stars as points of 
departure ; grant liim, th(‘r(ddr(g tlie daily corrections of them, 
and Ins labours, instiaid of being protrac.icd, would terminate, 
alnu^st as soon, as the obsta vations an* completed. 

As to tile facilities whicli it would alford to the examination 
of published ohsLivalioiis ; — on tliis lu^ad 1 would dilate a little; 
and iuuvh iis 1 respect the f irccnwich observations, 1 would witli 
becoming defereivce suggest, that some alterations be made in 
the printed copies; wlnueby the invaluable data which they 
furnish, may moiHi readily Ini converted to immediate use. For 
the right ascension observations, I would propose the iuscrtioii 
of a column immediately alter that which contains the mean 
transit, in whiedi should b(‘ jiresenled the clocL's error by each 
observed zero star; so w ould tlu* position oftlie instrument, with 
n'gavd to the meridian, he instantly seen, although sujierior and 
interior transits, of the same cir^;mupolar stars, through iinpro- 
])itious wx'atlu r, may not have beeu^ piiicured. \V t*re also the 
clock’s daily rate computed from eouseeutive clock’s errors, by 
the same stars in lieu of consecutive.’ /raasif'y llie same stars, 
incr('ased accairacy would be the resaiu hoi observations 
of polar distama’ tw(» additional coiut.iUt> would lx* desirable; 
one appropriated to the corn ction for barometer and ihermoine- 
ter, tlu! other w herein liie index error, as found by each star, 
might be entered in the same manner as was hinted at for the 
clock’s error; and at the did of each day’s work, the mean 
index error should be insert( d, so* that a jierson, w anting the 
polar distance of any comet, or planet, iniglit easily arrive at it 
by applying to its ol>sd veil place corrected for refraction, the 
necessary ecjuation for index error. If also the apparent diame- 
ter of the planet, as ohsiuved with the micrometer were sub- 
joined, it would, I think, be an improvement. Observations 
thus published would, w ith tlie assistance of the daily corrections, 
be readily examined, and occasional errors, however trivvcili, 
would pro^i])tly be discovered; but without such an arrange- 
ment, or such an aid, the labour of wading thix^ugh a mass of 
observations of zero sfars a lone, is such that few individuals 
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would think of undertaking it. I have dwelt upon this subject, 
from an opinion (perhaps a foolish one) I entertain, that much of 
the differences between Dr. Brinkley’s and Mr. Pond’s cata- 
logues, may originate not in the observations themselves, but in 
the manner in wliich those observations may be reduced. 

As to the superior accuracy with which our most imoortant 
observations would be reduced ; — corrections computed at t.ie time 
must alum/ be liable to error ; but if taken from tables, the accu- 
racy of which is well established, this source of mischief must be 
excluded. 

Lastly, as to the labour wdiicli tlie published corrections 
would save ; — this, perhaps, it would be difficult precisely to 
ascertain, dn a former part of this paper, it has been said, that 
three minutes would be required for obtaining the corrections of 
a single star, in right ascension only; and I think those of north 
polar distance cannot be procured in less than twelve; so that 
fifteen minutes will be 8j)ent in getting both corrections. Now 
it is not too much to say, that 20 zero stars may l/e observed 
daily, in good observing weather; and supposing 00 su(^h days 
to occur in the year, 450 hours will be consumed in obtaining 
corrections, which were they published annually, might be 
appropriated to some useful pur[)ose. This, however, would be 
the labour saved at one observatory only, say at Crreeuwich ; but 
there are other observatories, where as well as at Greenv\ich, the 
advantages would be felt; some dependent upon Ciwernment; 
some belonging tu public bodies , and others, the property of 
private individuals; that wo may form something like an esti- 
mate, of the aggregate beiielit, let us enumerate the principal 
ones. Cctiinected with (fovenunent, we have the observatories 
at the Cape, at Kew, at Pprtsmouth, and* at Bagshot. Belong- 
ing to public bodies, we have the observatories, at Madras, at 
Dublin, and at Oxford. As property of private individuals, the 
observatories of Col. Beaufoy, and Sir Thomas Brisbane; of the 
Bev. Mr. Catton, and' Mr. Coojier ; of the Kev. Mr. Evans, and 
Major Kafer; of the Rev. Dr. Pearson and Mr. Sheepshanks. 
He, therefore, who can douhl that an immensity of laliour would 
be saved by published corrections may be supposed able to 
doubt almost his own existence. 

Now as to the expence of procuring the publication in ques- 
tion. At present the apparent places’^ of 24 of the Greenwich 
stars for every lOth day of the year, are published by the Board of 
Longitude ; so that the con ectious for only 20,1' remain to be pur- 
chased. What the Commissioners may pay for those of the 24, I 
know not; but 1 w^cli know iliat daily corrections in riglit ascen- 
sion and north polar distance of the 4(> stars I’or one year may be 

* The corrections are preferable to the apparent places, as they en^)le the observer 
to use the mean places from the latest determinations. 

•f Tlie two stars if a Libra?, and tlic two of a Cupricorni, rttiuire only that the cor- 
rections for one »tar of each should be computed. 
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calculated by one computer for forty pounds : it is not likelyi 
therefore, to be far from correct, if we say that for forty pounds 
more than are at present expended, the daily corrections might 
be procured, done by two separate computers, dnd consequently 
entitled to every possible confidence. 

Having shown what would be the benefits which would result 
from such a publication ; having pretty well ascertained what 
would the expeiice of procuring it ; it only remains to see, 
how far the former are equivalent to the latter : — the task is easy. 
To place the British observer on an equal footing with the 
foreign, is worth something; — to induce individuals to the study 
of practical astronomy, is surely worth something; — to enable 
travelling astronomers to multiply observations, and Jo prove the 
accuracy of those they make, is cerlainlt/ worth someihing; — to 
afford facilities to the examination of published observations, is 
doubtless ssoxiXx something; — to entail accuracy hi the reduction of 
the most important observations, is unquestionably worth some^ 
thing; — and to save an iniiiiensity of labour is indisputably worth 
someihing. What may be the nidividnal value of the advantages 
just enumerated, it is needhiss to inquire; but taken co//cc//t‘c(y, 
I liesitate not to say, that it is equivalent at least to ten times the 
sum which need be spcml i}i proeuring it. 

Hence I can come In tlie conclusion, That the daily correo 
tions in right ascension and north polar distance of the 40 zero 
starSy should be published annuallq at the public expenceT 

Bhuktnan^stnrty Jan, ‘20, 1824. J ^ UTII • 


Akticle XIX. 

Analyses of Books. » 

Philosophical Transactions of the .Uoi/al Societi/ of London^ for 

1823 . PartlL ‘ 

{Conitmu'd from p, (>5.) 

XVI. An Account of tin Appurutu'i on a pccuhar Construction 
for perf hruiiug E/cctrornugnclic Expcriuients. By VV. 11. Pepys, 
Esq. Elis. — (Seo Anudls, N. S. v. 

XVI I. On itic Coudeiisutioii of several Guses into Liquids. By 
M. Faraday, C-heinical .Assistant in the Itoyal Institution. 
Communicated by Sir II. Davy. (See the present number, p. 89.) 

XVI II. On the App/icatiou of Liquids furrued hq the Conden- 
sation of Gases as mechanical Anenls. By Sir Humphry Davy, 
Bart. Pres. US. • 

“ The elasticity of vapours in contact with the liquids Ironr." 
which they are produced under high pressures by high tempera* 
tures, such Ss tliose of alcohol and water,” observes the Presi- 
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dent, after spme prefatory remarks, “ is known to increase in a 
much higher ratio than the arithmetical one of the temperature ; 
but the exact law is not yet determined ; and the result is 
a complicated oVie, and depends upon circumstances which 
require to be ascertained by experiment. Thus the ratio of the 
elastic force, dependent upon pressure, is to be combined with 
that of the expansive force dependent upon temperature ; and 
the greater loss of radiant heat at high temperatures, and the 
developement of latent heat in compression, and the necessity 
for its reabsorption in expansion (as the rationale of the subject 
is at present understood) must awaken some doubts as to the 
economical results to be obtained by cmj)loying the steam of 
water und^r very great pressures, and at very elevated temper- 
atures. 

“ No such doubts, however, can arise with respect to the use 
of such liquids, as require for their exisience even a compression 
equal to that of the weight of 30 or 40 atmospheres : and where 
common teinperalurcs, t»r slight elevations of them, are sullicient 
to produce an immense elastic force ; and when the principal 
question to be discussed is whether the elTect of mechanical 
motion is to be most easily produced by an increase or diminu- 
tion of heat by artificial means. 

“ With the assistance of Mr. Faraday I have made some 
experiments on this subject, and the results have answered my 
most sanguine expectations. Sulpluuelted hydrogen, which 
condenses readily at 3° Fahr. under a pressure equal to that 
which balances the elastic forci; of an atmosphere compressed 
to j'-j-, had its elastic force increased so as to equal that of an 
atmosphere compress(;d to j-'. by an increase of 47° of temper- 
ature. Liquid muriatic acid at 3° exert od an elastic force equi- 
valent "to that of an ati'uosphero comprcsstMl . to ; by an 
increase of 22^1, it gained an elastic force ecjui valent to that of 
an atrao.sphere compressed to ; and by a further addition 
of 20°, an elastic force equivalent to that of air condensed to 
of its primitive volume. These exixniments were made in 
thick glass tubes hermetically sealed. 'I'he degree of pressure 
was estimated by the change of volume of air confined by mer- 
cury in a small graduated gage, and placed in a part of the tube 
exposed to the atmospheiv;, and the temperatures were dimi- 
nished from till! degree at which the gage was introduced, i. e. 
the atmospheric temperature by freezing mixtures ; so that the 
temperature of the air within the gage could not be considerably 
altered ; and as the elastic fluid surrounding the gage must have 
had a higher ternperatiJre than the condeiis(‘d Huid, the diminu- 
tion of the elastic force of the vapour li om the lluids cannot be 
'^considered as overrated. 

“ From the immense ditferenccs between the increase of elastic 
force in gases under high and low pressures, by Similar incre- 
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ments of temperature, there can be no doubt that tfie denser the 
vapour, ortho more difticult orcondensation the gas, the greater 
will be its power uiiclor <*hanges of tempcruturo as a mechanical 
agent: tliu^s ca.ibonic acid will be much more powerful than 
muriatic acdd. In the only exporiunuit wdiich lias been tried 
upon it, its force was found to be nearly otiual to that of ajr 
compressed to at 12^ b\ and of air (‘ompressed to at 

32'^, making an increase! ecpjal to the weight of 13 atniosplieres 
by an increase of 20 of feinperaUire ; and tliis immense elastic 
force of 3(i atmospheres beiiig exerted at thij fri'czing point of 
waler.'^' 

‘‘ In api>lyino; the condensed erases as nuM'liiinical agents tlioro 
will be. sonui diliicnlty ; the luaO'rials of the aiijiaiatifs must be 
at least as strong and as perfectly j(jined as tliose used by Mr. 
Perkins in Ins liigli j>ressnrc steam engine : but I be small differ- 
ences of’ t(miperalnr(‘ required to produce an f;lasti(‘. force ecjual 
to the ))ressure of many atmospln rces, will render the risk of 
explosion extremely small ; and if future experiments should 
realise the views h('r(! develojx'd, the \nvvv ditlercmee' of tcmiper- 
ature between sunshine and shade, and air ami water, or the 
(‘fleets of ev:ip(n'ati(.m from a moist surface, will he sulHcient to 
produce results, whi(‘li have iniberto bt'.t'U ('>l)tain(‘d only by a 
great expenditure of’ fuel. 

I shall concimhi this coniiuunicution by a few general ob- 
servations arising out of this in(|niry. 

There is a simple mod»‘ of liquifying* tlie uases, which at 
first view ajqx'ars [)arad()xical, mnin tif, htf ihc applicaf ion u/ heat ; 
it. consists in jjiacing tluMii in (uie h'gof abent s('aled tube con- 
fined bv mercurv, and a])plving livat to ether, or alcolu>l, or 
water, in tin’; olln r end. In this manm.M’, by tbo pvessmo of the 
va])our ofeth(‘r I ha\(‘ liijuified [irnssic gas mid sulphurous acid 
gas, the only two on winch 1 have made expei nmuit s : and these 
gas(es in being reprodueed (x’easionrd e'*i'!. 

There can be iitlh! doubt that {\\r>c giuu rai bids of tlie 
condensation of tlie gasi^s will have many practical applications. 
They ulicr easy methods of' impregnating liquids with carbonic 
acid and other gases, without the necessity of common mecha- 
nical pressure. 

They atiurd means of producing great diminutions of tem- 
perature, by the rapidity w ith which large quuntititxs of liipiids 
uiay be rendered aeriform ; and as compression occasions similar 
effects to cold, in j)reventing the formation of clastic substances, 


* Since this )ia)>er was read, IMr. Faraday J>as ascertained that the vapour ot* ani- 
iHonia iit exerts an elastic torcc rc|iial to that ot* an atmosphere compressed to 
' K 1 tt 

j; ; and at .i(r> to Uiat of an atmosplure enn^pressed to ; and tliat the vapour of ni- 


trous oxide at 32^^ ^as an elastic force c(pial to that of an atmosphere compressed to 

t , 10 • 

^ ; and at 45° to an atmosphere com]>rcssed to Vj ij nearly.” 

New Serien, vol. vri. i. 
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there is great reason to believe that it may be successfully 
employed for the preservation of animal and vfigetable substances 
for the purposes of food/' 

An appendix to this paper gives the following statement : — 

In investigating the laws of the elastic forces exerted by 
vapours or gases raised from lujuids by increase of temperature 
under com})ressioii, one of the most important circumstances to 
be considered is the rale of the expansion, or what is equiva- 
lent, of the elastic force, in atmospheres in different states ot 
density. 

It Ikis been sliowu bv the ('xperimeiils (^f ]\ 1 M. Dalton and 
Cay-Lussac, that elastic iiiuds ol’ very diifeiHait spccilic gravities 
expand (?qual!y by (*(]u:d iiicrenients of temperature, or, as it 
may be more corri cilv (\\pn ssed, according to the elucidations 
of AIM. Dulong and Petit, tiiat nievcnrv anti air, or gases, are 
equivahmt in tliolr ('Xpansions (bu' any lunn’oer of' degrees in the 
thennonietricai scabi betiveen tin* fV'cezing and boilnig points ot 
water ; and the (’arly researclu's (if M. Aniontons sc'onied to show 
tliat the iner(jase of the s])ring or elastic force of air Ijy increase 
of temperature, was in llit' direct ratio of its density, 1 am not 
liowever acxpiaiuted with any dired rcsf'urches n]>on the changes 
of volume produced in gases in very dilfenait slates of conden- 
sation and rareiaclion l)y changes of temperature, and the 
importance of tlio inquiry, in relation to the subject of my last 
communication to the S(.)c:e 1 v, induced me to undertake the 
fol lo wi n g ( ‘X per i imni t s . 

Dry atmosidierical air was includtMl in a t\d)e by mercury, 
and its^ernperatiire raised iVom Jhihr, to 212^, and its expan- 
sion accurately marked. The same volnnu's of air, but of double 
and of moie than lri[)l(v the (h nsity ihnh'r a pressure of 30 and 
6f) inches of^uuu'cairv, \v('re Ireati d in llnjsarne manner, and in 
the same lubes ; and when \ \w. necessary corrections were made 
for the difference of pressure of the nnuoved column of mercury, 
it was found tliat the expansions were exactly the same. 

‘‘ All apparatus was constiucted, in which the exjvansions of 
rare air confin 'd by columns of meremry were examined and 
compared with the expansions of ecpial volunu’s of air under 
common j)rossure; when it ai)peared, tliat for an equal number 
of degrees of Fahronheir/s scale, aufl between 32° and 2 1 2 ° they 
were precisely equal, wlietlier I lie air was , 5 , J., or of its natural 
density. 

Similar experiments were made, but tliey were necessarily 
less precise, with airoiondeiised six and expanded fifteen times, 
with similar results.'' 

XIX. Oil ihe arc <U considerable Depths of the Carih- 

bean Sea. V>y Uapt. Ihlward {Sal)ine, ]"US. : in a Letter 
addressed to Sir 11. Davy, — (S<aj Annals^ N. S. xt 4()2.) 

XX, Leftcrfroni Cap! . luibil Hall, JIN. to Capt. Kalcr^ com^ 
municaling the Details of Ejperiments made bi/ hiuK ctnd 
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Henry Foster y with an Itivariablc Pendulum ; in London ; at the 
Galapagos Islands in the Pacific OceMU, near the Efjnator ; at 
San Bias dc California on (he i\ W Coast of Mexico ; and at Rio 
dc Janeiro m* Brazil, With an Appendix, cojilaining the Second 
Series of Fjxprri meats in London, on the Return, 

Abstract of the most (\iact Results at each St at ion P 
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Artk le XX. 

Procecdnigs of Philosi^phicnl Societies, 

V^(>\AL SO( IV.'J V, 

Dec, 1 (conlinifcd), — When llie President liad roncliided his 
address to the Astronomer Uoyal, the Society ])roceeded to the 
election of *a ('omicil and OHitx’rs ; and the following were de- 
clai ed duly elected : — 

Of' f he Old Council , — The Right, lion. Sir IT. Davy, •Bart. ; 
Samuel (loodeiuuigh, Lord Bishop oj* Cavlish* ; W. T. Brande, 
Esq.; Taylor ("ombe, I^s([. ; .1. W. T’rokcr, M'^q. ; Davies 
riillxjrt, l"sq. ; (diaries Ilutehell, I'^q. ; Sii Id t^ard Tloaie, 
Bart,; Jolm i’oiuL Esep ; W. ll. on, Ml).; Thomas 

^ uung, Ml). For, See, , 

Of the iSieic i'onncH . — Bernard Ihlw aid, Duke t‘f ?S orfolk ; Sir 
dames Mac (Ircgor, Bart. ; William Alh n, Estp ; Major lliomas 
(k)l):iy; James Ivorv, ; AVilliam Marsden, Esq.; W. O, 

Maton, M D. ; Ivlward Budge, ’ L'sq. ; William Sotheby, Esq.; 
Henry Warbiirtoii, Esq. , 

President. — The Right Hon. Sir 11. Davy, Bart. 

Trea^mrcr , — Davies Ciilheit, Ivstp 

Seeretarics. — W. T. Brandt', I*"s(|. and Taylor Combe, Esq^. 

J)ee. 11, — Jolin Bayh*y, L'.sq. and (Jeorge Tovvnley, Esq. 
^vere admitted Follows of the Society; ailtl MM. Fourier and 
Vauqueliu \^ere elected EortJgu Members. 

A paper was coumiuuicated, On tlie Nature of the Acid and 
Saline Matters usuallv existing iiitlie Stomachs of Animals ;” by 
William Proul /MD.'FRS. 

The object t)f this piqier.was to ])rove, that tlie a*cid usually 
tound to exist in the stomach of animals daring the digestive 
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process is the muriatic acid, and that the saline matters consist 
chiefly of the alkaline muriates. 

The method adopted by the author to prove this, was to digest 
the contents of the stomach of arabl)it, or other animal, in dis- 
tilled water as long as they imparted any thing to that fluid. 
The solution was then divided into four equal portions. The 
first of these was evaporated to dryness in its natural state, and 
the residuum burnt, by which means the muriatic acid in union 
with a / m a/ alkali was ascertained. Another portion was super- 
saturated with potash, evaporated to dryness, and burnt as before, 
and thus the total quantity of muriatic acid present detorinined. 
A third portion was (wactly neutralized with a solution of potash 
of knowU strength, whicli gave the pr(>portiuii o( J)rc acid pre- 
sent. A fourth portion was reserved lor miscellaneous ex- 
periments. From the results thus obtained, checked by othens, 
the aullior was* enabled to ascertain tlu‘. proportion of muriatic 
acid present, whetluu' in union with a fixed or volatile alkali, 
or in an unsaturated state ; and the (piantity in t'iie latter state 
w^as ahvays found to Ix'. consiflerable, and in some instances 
greater than the (piantity in cond 3 iiiati<ui. Dr. Front (A)taiiied 
similar results in dilfereait animals, as well as in tlie human sub- 
ject, and in one instance, from 20 ounces of fluid ejected from 
the human stomach,, in a severe derangement of that organ, ho 
found upw'ards of half a dram of muriatic acid of specific gravity 
I'lflO. 

The reading was also commenced of a paper, entitled, An 
Inquiry rcsjieeting tlu. siqiposed Heating l^ffect beyond the Red 
End of the Spectrum; by lladeii Powa^il, MA. of Oriel College, 
Oxford ; coiniininic'.alf'd by .1. G. Childrtai, Esip FRS. 

])cc, IH. — Tin.' re:nrn]g of Mr. FowclT^ Iiupiiry was con- 
cluded. 

Tile primary ohjecl wa.s to ascertain whether the explanation 
o{ the iiivisil)l(- heating rays suL;g‘cstcd by Prof. Leslie, viz. that 
the effect was owing to a couccul ration of secondary light, 
reflected from tin' cloud>, le.fiai led to a jiosilion just without the 
red rays, was coin ct or — ( Inquiry into the ^Nature and Pro- 
pagation of Heat, p. IbT, and note 4o.) 

^ 1 he exqierinnmt was tried with a dillercntial thermometer, having 

tlie sentient hull) blackViuai with Indian ink. The prism was 
placed ill situations most favourable to such an effect, and in 
varioUvS inclinations ; Imt tln^ (dfcct exterior to the red rays was 
never more tlran d", wliile in the eextrenne visible red, it was often 
from K)^ to 2-0*^. 

The (‘ffeet of altering tlie rooTnig was next tried; and on 
covering the bulb with tliin yellow isli-l>nnvn silk, it stood in the 
extreme red rays at 7"^ ; liaK’an inch beyond, at 7°; while, when 
merely blackened, it stood in the red at ; half an inch 
beyond, a/ 2^. 

It app(>ars then that tln^ exteviur heating effect is not produced 
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ill proportion to tlic darkness of colour iu the bulb, but iji more 
developed by a thicker and rougher coating, not so sensible 
to light, but move so to simple radiant heat. 

A variety of different coatings wt.re then tried, with many of 
ivliich an exterior (.effect was produced nearly ecjual to that in the 
red rays. 

These coatings b( lug described and arranged in the order of 
the greatest exterior eifect relatively to the iiderior, the general 
result was, that llui magnitude of exterior elllct, tliough doubt- 
less caused in'souie degree by secondary light refracted to that 
position, is chiefly attribu(al)!(^ to a peculiar heating power 
which difiers in nature from that aiding ail bin the visible spec- 
trum, in the circiirnstance of its being more dtweloped by such 
surfaces as are hnown to be mo.st sensible to Iluj absorption of 
co/ntnon non-lmmwou^ radian l hca! ^ without ri lbreiu'e to darkness 
of cohmi', or absorptivii power for liglil . 

(-oaliiigs eipiallv descnlied a> /dark luav l»e xcry diflerent iu 
their power t.l absoibing simple heat, and to some sligiit diller- 
euce ol’this sort in tlu‘ coatings of tlu^ tljiuiuonieters employed, 
it is highly proliable that much ol‘ the discie[)ancy between 
dilforcnt celebrated observers may be attribut('d. 

The exterior (dlect being shown to be analogous in its proper- 
to simple iieat, an attempt was made to ascertain wlietlier it 
radiated in any specific direction; for this purpose a plate of 
glass, which stt)ps Ci)riunon radiant lieal, was m1er|)osed a little 
below' the pi ism, but pvodu(‘ed no iliminut ion of lliis elfect. 
When it aas phu'Cvi paralltd to the rid rass, ami lurmiiig a sort 
of boundary to them, so as to iuteic; pt any efiect coming «>ut- 
wardM from tlumgtln; In .Orngeilecl cas greatly dinum^htd. 

Ib'om all these e \ pt rnnent i!ie e-molusion m . iii.s to bi , that 
th(^ red vays acipnre a power cf uuhtHnh^ inai uni ivard.s j i\>,a 
I heir otrn ja/rt n’/e:\ • 

In a su])pleiuenl , the am hoi (k’.>c!n/» ' ‘ 'ut me. muect exleiior 

to the com- oj light lormed i)V a lens, aili <“ tj i d;e i lu.‘ b a uuM' by 
the natur(‘ of the smiacc on winch \\ a('i'. lie also ^staic^, 
tlial he has iuvesiigated ot lu r phn iumn-na eoiinecievl Vv ilh thes» , 
W’lilch may pr<»ija])ly lend to vilfnid an e\[»l niatiou of many r>t’ 
the relations oi light to heat. 

A cannmunicatiou was also leadi, ** Dn tlie North i\)lar Dist- 
ances (d'tlie principal in\ed Stars, by J. IJrinkUy, i)D. I'KS.” 

Ill this pajier Dr. Ininkh v couirovcrls the statements ul Mr. 
fond respecting the soiitliein motmii ol the fixed stars, as givuui 
in the Pliilosopluv:al d ransacd nms for l S*ki; ami aitogetlu r 
denies tiu" validitv of that asironomer's coticlusions on tin* suh- 
ject. lit' shows iiiat tlie (Jreeiiwicli and Dublin ('alali»gncs ot 
1^13 dillcr merely a few tenths of a second, and thosi' ttf 182i> 
i^till less ; and lie asinibcs the ap]»earance of a soullunn motion 
to a slight errifr in the (Ireenwich (■alalogue of 1313. In endea- 
vouring to prove tins, Dr. Ik adduces the oi)servalions ot Brad- 
hiy in 1728, of Cassini in France in 1710, of Dr, Maskelyno at 
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Schehallieii, of Piazzi at Palermo, of Mudge in lingland in 1802, 
and of Lambtoii in Hiiidostau in i8()5. The Westbury obser- 
vations, he remarks, differ too much fioin the Greenwich to be 
available in this question ; and those of Mecliain are opposed by 
others made witli better instruments, Mr. Pond has diminished 
the quantities in i)r. Jlrinkley’s Catalogue, by applying Brad- 
ley’s refraction, while he leaves M. Bessers in their original 
form ; and is thus enabled to place his own as means between 
them; to which mode of correction, however, Dr, Brinkley 
strongly objects. Tlie question of Parallax, Dr; B. considers, 
is still quite open for discussion; but its consideration he defers 
for the present. Various tables are annexed to the paper, in 
illustration of the statements it contains. 

A paper was likewise communicated, On tlie Figure requi- 
site to maintain the lupiilibriuni of a homogeneous lluid Mass 
that revolves unoii an Axis;^' bv James Ivorv, Esq. MA. 
FRS. . ^ 

The Society then adjourned over the (.'hristmao vacation, to 
meet again on 'fhiiisday the 8th of January. 

Jan, S . — At this meeting, Anthony M. Iv. Story, Es([. was 
admitted a Fellow ; and the reading was commenced ol‘a paper, 
entitled, Observations on the Ihjsitions and Distances of 
Three llundred and Eighty Double and Triple Fixed Stars, made 
ill the Years i<S21, 1822, and P'’2d ; by J. I\ W". llerschel, 
Esq. FllS. ami J. South, Esq. FRS. 

IAS N EA N SOClE'l'V. 

The meetings oi* this Society were resmm^d on the 4th of 
November. Anioiig the {)reseuts tlien on the table were speci- 
mens of eiglity-five spe cies ol birds.sent iVom India, by Major- 
Gen. T. fJardwicke, FRS. and PJ.S., i:om[)r.isiiig many rare and 
several new qiecies ; and with them was a cm ions species (»f 
musk rat; and also tlnOiead iA yltti Hope (Ituidricornisj the CV//- 
kara of Bengal, a. notice; of Gen. Hardwicke’s description of 
which, , read befoi’i; tlic Sf)cietY on the I7th of .luue lust, will be 
found in the Annals for the suce(;(;ding August. 

The following comimmications were read : 

^^A Descri})tioii of the Swallow-tailed Falcon, Valco fnrcalns^ 
Linn, taken near Hawes, in VOmsle.y Dale, Yorksliire, in 1805;’’ 
and, A Dcsciipiiou of a Bird, supposed to he the Ratlns 
pusitlus of Latham, slujt at the same place; in 1807 f by W. Fo- 
thergill, Esq. coniiiiuiiicated by Dr. Sims, PLS. 

Observations on the (i(‘nus Onchidinnt of Buchanan, with a 
Description of a new Sp(;cit;s ; by the Rev. Lansdown Guildiiig, 
FLS. 

In this paper Mr. Guildlng gives an improved generic cliarac- 
ter of Oncliidinni ; class Motlnsca: ord. Cepha/a; div. (iastero* 
poda : Corpus ohlonguniy repens, snhlus plannnl. Penula car- 

nosa pedem toluni tcgois. Os anlicum, longitudinale. Anus pos- 
ticus^ infra, Tenlacula duo retraclilia, Oculi terminales.^^ Ho 
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enwmerates six species, including a new one thus characteiized : 

0. occidentalc*, dorso fnsrOy atomis hnuincts elccafh sparsisy 
venire pci//iiloy lalerihns Ur 'Kip-niacidathy brachih apice clivisisS* 
Found in in^iist places of the mountainous [>arts*of St. Vincent’s. 

Nor. 18. — >The reading was commenced of a [laper, entitled, 

Fxpeiinients rud Observations on tlui Light and Luminous 
Matter of the Lfunjn/ris noctiincity or Clow-wonn ; by John 
Murray, FLS. 

Dec. 2. — The reading ofjMr, Murray’s paper was continued; 
and the following coiuniunic^cition was also read : 

l)escri|)lions of nine now Species of the Cienus CareXy 
Natives o(‘ tin* lliinahiya Alps in i;|)per Ne[ial; ” by Mr. David 
Don, Tabrariaii to th(‘ Liiinc'au Society. , 

The.^e (’arica^s wore sent to A. B. Lambert, Esf(. VPLS. by 
Dr. W allich ; they boar a greater resemblance to llie European 
tlian to the iVnuaican .specie^. Mr. D:>n, (loscril)ing them, 
has taken lor his model tlie Ihshoj^ of (.‘ui hole’s Monograph ol’ 
tlie liritish .■^pcaaes, in vol. \i. t)i‘tho Linnean transactions ; their 
specific cl\ara(‘.t(‘rs arc as follows ; 

1. (J. digyua ; spiemlis subuovonis ovatis conferti.-, 

avillis ovalis striafis rostralis biiitlis inargine donliculato-scabris, 
gluniis ovatis acumiualls, cubno striato iui(h> iiiforno ten'eti, foliis 
involutis. — 2. C. f'o/ios/ty digyua. ; spica elongata, spiculis 
ovato-oblongis adpressis; inferiorilms subremotis, arillis elli|>- 
ticis ro.stratis bifidis margino; lawibus, ghnnis ovalis arista! is, 
cuhuo acute tri(piotro scabro, foliis planis. — i>. ( hj/eri/isy digyna ; 
vaginis elongatis podnnculo bievioribus, s[)lcis hlilbvinibus lau- 
nuis upico luasculis, gluiuis olliplicis acutis, arillis ovatis striatis 
pilosis rostralis. — 4. C. mdcndepis^ digyua; vaginis v-^longatis 
pediinculo hrovioribus, spicis stiictis cylnulraceis a|hce niasculis, 
gluniis lanccolatis longicuspidalis, ariibs (.waiis rosuatis scabor- 
riuiis costatis apict* bipartitis. — r*. i', rb^iyaa ; vagmis 

elongatis peduuoulo d-])lo brevioriiius, p‘o}s c .vbudraccis cre(‘tis 
apice inasculis, gluiuis clii|)tiois aristaio anllis (.)v:Uis C(.)slatis 
glabris rostralis. — (). (b arisiaia, trigyua ; \aginis (dongalis suU 
calls, spici,> cyliudrareis stricLs aj)ice! inasculis; tenaiualibr.s 
omuino luascuiis, gluniis late e.liiplicis arista! is, arillis ovalibus 
trifpielris rostralis seabris. — 7. C. rAAi/'cs/ne////^/, trigyua; vaginis 
nulli.s, s[Hcis hemiiieis cyliu<hacc‘is orta'tis pralunculatis ; masi'ai- 
lis solitariis, gluiuis ovato-lauceulaiis ao.uuuuatis apice seabris, 
arillis voniricosis costatis apice lostratis bifurcis ghmia longiori- 
bus. — (S. C. leal ictibirisy digvna ; vaginis nullis, sjiicis hemineis 
hlilbninbus pedunciilis paluii.s; inasculis sc»litarii.s pedunculatis, 
ghnnis iMuieatis : aciunlne longo spiiuilvisb, arillis cuneato-orbi- 
culatis papilloso-micanlihus coin[U‘essis niarginutis. — tj. (J. u/o- 
peenroidesy trigyua ; vaginis millis, spicis liemineis erectis cyliii- 
draceis subs(^sililnis ; inasculis solilariis, ghnnis ellipticis acumi- 
natis superne seabris, arillis lanceoluris coinprc.ssis hmvibus apice 
truucatis eiuargiuatis. 
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ASTKONOMICAL SOCIETY. 

Nov. 14, 1823, — This Society held its first meeting after the 
late recess this evening, when a paper by G. Dollond, Esq. was 
read, descriptive of a new instrument of his invention for mea- 
suring vertical and horizontal angles in jiraclical astronomy. 
The instrument was exhibited in the room, and consists of two 
telescopes, two vertical divided circles, and an artificial horizon, 
by means of which tlie object is seen by direct and reflected 
vision; and no less than 32 distinct readings may be obtained 
of each observation, without the usual attention to levelling the 
instrument. 

An elegi>nt inkstand was presented for the Society's table, and 
many other valuable presents were received. 

The honorary medals we before alluded to (AmutlSf N. S. vi.) 
were officially aunounced from the chair this evening; viz. 
the Society’s gold medals, to Gharles Babbage, Es(|. for his 
valuable inventioirof applying machinery to the purposes of cal- 
culation, and to J^rof. Kncke for his investigations rtdative to the 
comet which bears his name. The silver medals of the Society, 
to Mr.llumker for the re-discovery of M.khicke’s comet in 1822 ; 
and to M. Pons for the discovery of two comets in the same 
year, as well as for his great zeal atul perstn erance in coinetary 
astronomy. These medals are to oe presented at tlie ensuing 
anniversary of the Society in the j)res(;nt I’ebruary. 

Dec, 12. — The papers read ims evening consisted of a very 
able and elaborate prefac(i which had been prepared by J. F. W. 
Herschcl, Esq. the Foreign Secretary, at the request of the 
Council, ‘"to a series of tables for calculating tin* pla(*os of the 
principal fixed stars, w hich have been cotnpuU'd by ordcjr of the 
Society; and will be printed in the fbrthcoming volume of its 
memoirs, and a su}q)lement to a paper bcfoin^ reacl on the theory 
of astronomical instruments, by Benj. Gornpertz, lisq.FRS.and 
MAS. 

Jan, 9 ^ — The papers read at the meeting of this evening were 
as follows : 

Observations on the, CV)metofl811 taken at (he Ilavannah, 
by Don Joseph Joachim de Ferror of (^Jeliz, deceased, commu- 
nicate^d by the President. * 

' These observations w ere accompanied by computations of the 
comet in an elliptic orbit, and the) elements are very nearly the 
same as those brought out by M. Argelander. 

On the Constants of Deviation occurring in tlie Reduction of 
Astronomical Observations, by Benj. (JomjieiTz, Esei. FRS. and 
^MAS. 

This paper examines the causes of deviation, and proposes 
formulae for their more easy reduction ; it is, however, so purely 
mathematical, as not to admit of abridgment within our limits. 

On the Opposition of the Planet Mars, which will take place 
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on the 24tli of March next ; by Francis Baily, Esq. FRS. and 
VP. Ast. Soc. 

This paper we have obtained permission to print at full length; 
see p. 107 af our present number. 

GKOLOGICAL SOCIETY. 

Nov, 7. — A letter was read, dated May 10, 1823, from George 
Cumberland, Esq. lion. Mem. GS. On a Fossil of the Chalk/^ 
arcompanicd l)y a drawing. 

A letter was read, dated July 14, 1823, fnun George Cumber- 
land, Esq. lion. Mem. GS. On a new Species of Encrinus 
Ibund in the Mountain Liinestuiie, near Bristol/' 

A notice was read, containing an Analysis of the /iliuninite of 
St. Helena, 1)V Dr. \VTlkinson, of Bath : communicated by Col. 
Wilks, MGS.‘ 

On this analysis Col. W ilks observes, that tliere is aremarka- 
l)le did’erence hetween the component parts of the aluminite of 
St. Helena, and the sub-sn!j)hate of aluniine found tit Newhaveii 
ainl Halle, as given by Pliillips, p. 111. 

A j)aper was nnid on the Geology of Parts of the Islands of 
Madeira, Porto Santo and Baxo, by T. E. Bowdich, Esq. 

Prom tlie investigations of Mr. llowdich, it appears that such 
parts of these islands as he examined consist principally ofhori- 
'zontal strata of liimtstone and saiuistom* containing fossils, inter- 
sected, and souutimes caj)ped by basalt. 

Aor. 21 . — All (‘Xtract of a letter was read from the Rev. Lans- 
down Giiilding, iMCiS. containing an Ac.count of a Fossil found 
in the Blue bias at the Berkeley Canal, near (iloucester, accom- 
panied by tlie Fossil, 

A paper was read, On tlui I/ias ot'lln! Cun^t in the \^icinitv 
of Iwme Begis, Dorset,” by II. T. do la Beche, i:sq. FBS. Fl.s\ 
and jMGS. " 

In a former communication in the fosi part of vol. i. second 
scries, of the Society's Transactions, tlieioitlua* had presented an 
outline of the geological 1‘eatures of tlu* coast near Lvme Regis. 
The present paper is ijitended us supplenientaiv, and the sections 
before published are referred to. Mr. de la Beche now enters 
into a detailed descripticjn, illustrated by a drawing, of the various 
strata (-omposing the lias formation.* 

This formation consists of about 110 feet of lias, composed of 
more than 72 beds of limestones alternating with the same num- 
ber of marl beds, surmounted bv about TAH) feet of lias marls. 
An account is subjoined of the various ^fossil shells and othef 
organic veiiiaius found in the lias, accompanied with several 
descriptive drawings. 

Dec. 5. — A paper was read, entitled Remarks on the Geo- 
logy of Siai^ and Cochin China, and certain Islands in the 
Indian Archipelago, and Parts of the adjacent CV)ntinent,’* by 
John Crawford, Esep MtiS. 
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METEOROLOGICAL SOCIEtY. 

The second general meeting qf this new and promising asso- 
ciation was held on Wednesday, Nov. 12, 1823, in pursuance 
of the resolutions agreed to at its establishment, as given in 
the Annak for Nov. and was very numerously and respectably 
attended. 

Dr. Birkbeck having been called to the cliair, the business of 
the evening commenced by the admission of a number of new 
members, among whom were W, Allen, Esq. FRS.; W. II. Pepys, 
Esq. FRS. ; B. C. Brodie, Esq. FRS.; II. T. Dela Bcche, Esq. 
FRS.; G. M. Paterson, MD. M. Asiiit. Soc. Calcutta, &c. 

The Society then proceeded to the election of a Council and 
Officers ; when the following gentlemen were appointed : — * 

Council . — John Bostock, Ml). FRS.; Thomas Forster, MB. 
FLS. ; William Shearman, MD. ; C. .1. Roberts, Ml).; l.uko 
Howard, Esq. FR'S. ; J. F. Daniell, Esq. FRS.; Richard Tay- 
lor, Esq. FLS. ; E. W. Brayley, Jun. Est{. 

Preudenl . — George Birkbeck, MD. M. Ast. Soc. MGS. &c. 

Treasurer . — Henry Clutterbuck, MD. 

A provisional draught of regulations for the government of the 
Society having been read, it was referred to a committee for 
revision, and the Society then adjourned. 

On the 14th of Jan. 1824, a third general meeting fookjdace, 
at which the Code of Regulations, as revised by the committee, 
was adopted by the Society; and the meeting being then 
resolved into an ordinary one, a Report from a Ctmunittec 
was read, on the objects to which the attention of the 
Society s^iould primarily be directetl ; together with a paper on 
the Vernal Winds, by John Gotigh, Fisq. of Kendal, and several 
other comnnmications ; ah which we hope to notice more parti- 
cularly in our pe.vt. 


Article XXI. 

SCIENTIFIC INTELLIGENCE, ANIJ NOTICES OF SUBJF.CTS 
CONN EOT L 0 W ITU SCI E N C E. 

I. Dari and bright Lines traversing the Spectrum. 

(To the Editor of the Aiiiiitls of I’liilosopliii.) 

, SIR, . ‘ ./,<«. 14, 1821. 

In your number for August, a short notice appears respecting 

^ the prismatic experiments of M. IVauenlioFer, a full account of which 
is given in the Edinburgh Philosophical Journal, No. 18, p. 2S8, and 
continued in the subsequent number. You will, perhaps", allow me to 
trespass upon a,J&mall space in the next nuinbcr of the yinnals in order 
to make a remark relative to the subject of the papers alluded to. 
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which I am induced to do from not finding it done from liigher quar- 
ters. The observation 1 wish to make is this, that although wc must 
allow M. Frauenhofer full credit for having fiist minutely described the 
])Osition of various dark and bright lines traversing# the spectrum, and 
having em[doyed them as definite points for measuring the dispersion, 
yet the fact oi' the existence nf such lines has been for some years known, 
though not, perhaps, so generally as it deserves to be. I beg to refer 
such of your readers as may not be acquainted with it, to a paper by 
Dr. Wollaston in the Phil. Trans, for 1802, p. 378, in wliich the exist- 
ence of such lines uncier particular circumstances is described as 
olJserved by the author. Another observation connected with the 
same phenomena will he found in p. SSO of the same paper ; and in the 
same volume, p. 395, in a paper by Dr. Young, an important observa- 
tion is made, bearing on the tl\eory of the phenomena. 


1 am, yours, txc, • Ih P. 

II. Amilijsis of Cleavclandlte fnnn Finland. 

M. F. Tengstroiu finds this sub.stance to be composed of 

Silica 07*99 

Alumina ]9*01 

Soda 1M2 

Lime 0‘G6 

Oxide of manganese 0*4 7 

Oxide of iron 0*23 


100*08 

111. Copper Pyrites of Orijarva. 

M. Harlwall, of Abo, has analyzed tbecopi)er pyrites of Orijarva, 
with the following results ; 


Sulphur , 36-33 * 

Copper . 32‘20 

Iron 30*03 

Silica Q;93 

Oxide of’niang, and eailh) miitU'J . 1*30 


' too 79 

Thea»ithor of this analysis remarks, that its results nearly agree with 
those given of the copj)er pyrites of Cornwall, given in the Annalsy 
vol. iii. N. S. p. 300. 

IV. Scapolilc from Pargas. 

The last named chemist has also given an analysis of a new species of 
scapolite from Pargas : it consists of 


Silica 4-9*t2 

Alumina 25*41 

Lime 15-59 

Soda 6-05 

Oxide of iron 1*40 

Magnesia 0*68 

j Oxide of manganese 0*07 

r Loss by heat i“];5 


lOO'OT 
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VII. Mamifacture of Pianoforte Wire. 

(To the Editor of the Annals of PhUosophy,) 

I 

SIR, London, Qct. 8, 1823. 

I should feel much obliged to you, or any of your correspondents, 
for the communication of any particulars respecting the manufacture 
of pianoforte wire, and the cause of the very decided superiority of 
what is called Berlin steel wire over all that is made in England. Have 
any of the new alloys of steel and silver. See, or has Mr. Brookedon’s 
method of drawing through conical holes made in diamonds, rubies, 
sapphires, or other hard stones, been tried, to make pianoforte wire? 
Considering the great quantity and value of the wire used in musical 
instruments, made in the greatest perfection in this country, it is to bo 
lamented that our wire-drawers suffer themselves to be excelled by 
foreigners. 

What mode of w hitening brass wire will best preserve it from oxi- 
dizement, and least injure its elasticity ? 

I am, Sir, your constant reader, M. A. 


Article XXII. 

SCJENTIFIC ]U)()KS. 

I'RF.lMRlVrt FOR PU BI.IC.V J lOX . 

I)r. Uw’ins will shortly publish a (hnnpendium of Medical 'riicory 
ami Practice, founded on Cullen's Nosology, 

Thomas yandwith, Ew^<j. has in ,thc press an Introduction to Anatomy 
and Physiology; in a duodecimo volume. * 

James Buckingham, Esq. Author of * IVavels in Palestine,’ will 
shortly publish ‘^'IVavcls among the Arab Tribes inhabiting the C^oun- 
tries East of Syria? 

An Account of the Life and Writings of the late Thomas Brown, 
MD. Professor of Moral Philosophy, Edinburgh ; by the Rev. David 
Welsh. • 

JUST PUHLISIIEI). 

The Westminster llevii^w, No. I. (i.v. 

A*^second edition of Mr. I'rpdgold’.s Essay on tlie Strength of Cast 
Iron and other Metals, much augmented, particularly in the Experi- 
mental Parts, and the Illustration of the Application by popular 
Examples. 

Pathological Observations ; Part I. — On Dropsy, Purpura, and the 
Ipduenza of the latter eiuj of the year 1822, and beginning of 1828, 
&c. By W, Stoker, MD. Senior Physician to the Lever Hospital, 
Dublin. 8vo. Ss. 

Edinburgh Medical and Surgical Journal. No. 1. New Series. 

8vo. 6.V. ^ 

An Essay on the Inventions and Customs of Ancient .'/id Modern 
Nations in the^^Use of Wine and other Liquors; with an Historical 
View of the Practice of Distillation. By Sam. Morew ood. 8vo, 12^. 
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The Encyclopaedia Metropolitana, Part XI. containing Magnetism 
and Electro-Magnetism, &c. 1/. Is. 

A Tour through the Upper JVovinccs of Hindostan, between the 
years 1801*, and 181 1; with Remarks and authentic Anecdotes; to 
which is annexed a Guide up the River Ganges : with a Map of the 
Ganges. 8vo. 9s. 

A new Edition of Prof, Ruckland’s Reliquiae Piluvianac, attesting 
the Action of a Universal Deluge: with ‘27 Plates. 4to. ]/. ILs*. 6d. 


Articlp: XXIIL , 

IMF.W PATENTS. 

T. Hopper, F.sij. Reading, Berkshire, for ceitain improvements in 
the manufacUire of silk hats.-- Nov. ‘20. 

C. A. Deane, CMiarIcs-street, Deptford, Kent, ship-caulker, for his 
apparatus or machine to he worn by persons entering rooms or other 
])laces hlJed with smoke or other vapour, for the purpose of‘extinguisI\- 
ing lire, nr extricating persons or property therein. — Nov. 20. 

J, Perkins, Hill-street, London, and J. Martineau the younger, City 
Road, Middlesex, engineers, for their improvement in the construction 
of the furnace ol'steam-!)t)ilers and other vessels, by which fuel is eco- 
nomized, and the smoke is consumed. — Nov. 20. 

.1, Bourne, Denby, Derbyshire, stone-bottle manufacturer, for cer- 
tain improvements in the burning of stone and brown ware in kilns or 
ovens, by carrying up the heat and flame from the furnace or fire below 
to the middle and upper parts of the kiln or oven, either by means* of 
dues or cliimnoys in tlie sides thereof^ or ])y moveable pipes or conduc- 
tors to be placed within such kilns or ^^vens: also i>v conveying the 
flame of one kiln more into others by means of elnnineys, and thus per- 
mitting the draft and smoke of several kilns or ovene#to escape, where- 
by the heat is increased, and tlie smoke d^n^ini:^hed. — Nov. 22. 

J. Sluter, Saddleworth, Yorkshire, cloth;- r,, for impro\ements in the 
juaeliiiiery to facilitate the operation of cutting or grinding wool or 
cottoi\ from oil' the surfaces of woollen cloths, kerseymeres, cotton 
cloths, or mixtures of the said substances, and for taking or removing 
hair or fur from skins. — Nor. 22. 

T. Todd, Swansea, South Wales, organ-builder, for bis improve- 
ment in producing tone upon musicaf instruments of various descrip- 
tions. — Nov. 22. 

S. Brown, Gent. \\'iiidmill-strect, Lambeth, Surry, for his engine or 
instrument for effecting a vacuum, and thus producing powers by which 
water may be raised and machinery put in motion. — Dec. 4. 

A. Buchanan, Calrinc Cotton Works, for a certain improvement in 
nuichincry heretofore employed in spinning-mills in the carding of cot- 
ton and other wool, whereby the top cards arc regularly stripped and 
kept clean ly tlie operation of the machinery without the agency of 
hard labouyt-Dec. 4. 

J. ParktC, Manchester, .civil engineer, for a certain hacthod of manu^ 
facturing salt* — Dec. 4. 
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Article XXIV. 

METEOROLOGICAL TABLE. 
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K;3O'o0'20-03 

42 

28 

— 


7 


\V '30-59'30-5.5 

! 36' 

31 

. — 

1 I 

8 


W I30-.‘)5!30-49, 44 . 

3i 

•32 


y 

N 

\V;30*.‘)lj30-U 

1 44 

27 

— 

] 1 

io;S 

W'30-51 30-28' 44 

^9 

I 

! 1 

ij!s 

\V!3()-2S:20 97 

! 4S 

40 

1 

j i 

12 


W '30-03!20-01 

43 

33 

— 

t 

i3:N 

W,30-34!30-03 

1 40 

26 


( 

J4!N 

W!30-33,30-2yj 41 

31 


[ 

J5|[^ 

W:30-33;30-3 1 

44 

31 


i 

l6'S 

Wi3O-.31j'20-S2 

*7 

39 

— 

! “ ! 

i7;s 

£ i 20-821 20‘ 10 

48 

32 

— 

{ 38 

IS 


W !2075|20-5o 

40 

30 

— ■ 


1.0 N 

W-:2075'2.‘l-5.3 

3() 

26 

•4,5 

i 

1 

2f)!s 

f:'20'.‘>3;20-39 

45 

32 

— 

1 

21^N 

Wi2.979’'.\0-36' 

50 

36 

— 


22iN 

W 20 -03;20 79' 

45 

30 

— 

1 

23i5> 

\V, 30-07 20-03 

45 

:Ui 

— 

2() 

21-IS 

Wi 30- 10; 30-07 

48 

42 

— 

20 

2.5 

S 

W'30-loj20-07 

4<) 

39 

— 

1 

< -2(i S 

W|2007i20'30 

. 49' 

39 


10; 

27 S 

W|20-f)2;20-;''0 

45 

3.5 



28 S 

\vi20 9'2 20-37 

52 

39 

«... 

06 

20 S 

W;20-37!'>\9-27 

40- 

39 

— 

09, , 

30 8 

w! 20 -.''>.s! 2.0*27 

45 

38 

— 

02' 



W i20-0'.5j2ij-4() 

•4.0 

38 

J 

•3.5 

! 25 



■so-^oko'io 

54 

2() 1 

1-12 

1 2-33I 


The observations in each line of the table apply to a period of r^cnty-four hours, 
beginning at 9 A. M. on the day indicated in tlie first column. A denotes tliat 
the result is includdW in the next following observation. 
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KEMARKS. 

Txcflflh Motfth , — 1 . 2. Raiuy. 3. Cloiuly and line : a lurious gale from 

the W idl night. 4. Fine : wind still very high. 5. Foggy morning ; cloudy* 
(>, Rainy morning: rloudy. 7. Foggy. 8. Foggy morning: line. 9* Fine, 
li). Cloud)". 11, !*•?. Fine. 18. Fine; bleak. 14. Fine clear morning; day very 
line: evening foggy. F). A'^ery line. lb. Overcast. IT. Rainy; a /strong gale of 
■wind in tl^c evening, aeoompanied by an unconmionly rapid ilepression of the barometer, 
is. Fine. 19. Foggy : gloomy. ‘id. Overrnst: drizzling. !2l. Foggy morning, 
at'tcnioo]\ line. vdooiny, ^8, 24, Rainy: gl<M>my. 25. Drizzling. 20. Gloomy , 
27. Fine. 2S. Drizzling : night stormy. 29. Fine : some rain at night. 30. Cloudy 
and fine. 31, Fine day: niglit wdndy, with rain. 


RESCI/rS. 

'd.’inds: >F, 1; 2; >\\\ 13; W', 8; X\V’, 7. 


Barometer : 51 can height 

For the month 29 ; 8 a 5 inches. 

For the lunar period, ending the 2 1th 

For 15 diiys, emUng the lOth tmoisn -(with) 

I 

For 13 days, eiuling tiic 2:jd nmxm h) . , 

% 

Thermometer: Mean hciglit , 

For the month 30*822® 

For the lunar period 

For 30 days, the sun in Sagittaiiu?i 

Kvaporatiou 1 • 1 2 in. 

Rain 2*33 


Labor at or If Si^/ord, First JMofft/t, 22, 182 4. 


J^. riOWARB, 



m 


Mr. Howard's Meteorological Journal, [Feb, 1824 . 


Some doiiK having arisen a.s to the accuracy of tlie mean lately as.sTgncd 
to the barometrical observations in this Register, we have tlioughtit neeriful to verify tlic 
actual height of the barometer eiiiployeil, by comparison with a good standard. 

On the 1 ()th inst. at tlirec, p. m. I s\ispended by. the side of the barometer in (piestion, 
the one belonging to my friend J. I’, Daniell, described in page of his JMetcoro- 
logical Essays,” and wldcli he considers (with due allowance for the depression of the 
column, caused by the smaller diameter of the t\i!)ei to agree witli the excellent standard 
barometer, lately constructed under his direction for the Royal Society. The result was 
very satisfactoiy : tlie mountain barometer, and that em})loyed for tliis Register, stood 
respectively at 3()’G6 in. ; nor could a diflerenee of 1-1 (Kith of an inch he found between 
them, by cither of two observers, who examined them at intervals during a full hour. 
The temperature of each was 5,V’ ; the inner diameter of the mountain barometer Uhe 
quicksilver of whicli has l)een boiled in dtr tnfn).^ is O-Ij in. : the inner diameter of the 
wheel barometer, as nearly as c(»uld he ascertained, in. I'hc (luicksilver has not 
been boiled in this instrument. Tlic barometer was very .narly stationary on the Kith, 
from noon to midnight. 

In a comparison made (liis day, for an hour before nofin, in the lower part of the scale, 
the instruments at the conclusion stood thus, nt temp. 


The siphon barometer '2S*r)4 

The mountaiu ditto !28'H‘d3 

DilferVnee , MM.j 


Tlic correction for the capaeiry (f/ tlic cistern in the monnt.iin haronitter being ajqdied 
} educes the diflerenee in the j'resent case to -I) 1 1 , and r: tales a dilTerence in the former 
of *01 1 in. both in excess on the }mrt of the siphon bamnieter. Th.e r(>rrections for tem- 
perature and capillary dcprcs.sion cannot here be so accurately applied, on account of tlie 
difterent construction of the two instruments. On the whole, there appears iu> grouml 
to disturb the adjustment of our own barometer. 


Tottenham. Fit sf ‘2.3, 1824. 


E. HOWARD. 
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AKTr< LK r. 

Oh the ('n/s/Hl/ine I'linic ii/' Aili/idii/ Sa/ls. 

Bv II..I. . I'.xj. I'RS. 

{ ( 'I'fi/itit t d p. I 1 7. ; 

'Dirfralc of' Pohi^fu 
1’in. j)iih;;uy lonn is a }P,^ht olj!i^fi(c 
ruf^/fd piisnt, willi eh aVcM^c.s [)aialU.4 to 
the hileral |»liin(\s. 

M on T S!)'' :]{/ 

M on c j 4'J lis 

M on h \{\7 :h) 

Tour l7>7 i: 

1' on // liVA -lo 

lh( iir! } (i! r of Po! 

Il has bfH'U already ol)serve( l)y Dr. W'ollaslon, lliat ihc^ 
elea\«i^os ot the eiysials ot thi^ sa! are parallel to the lateral 
planes and diagonals oi either a n'ctanmdar or a rhombic prism, 
brom tile fij^nres and ineasureuK'nl of sevt*- , 

ral crystals, I ani indneedto adopt tlfc^rii'ltt 
f'homlnc prism as the primary form. The V 

<oniexcd lip^ure n prcscails the planes which y 

<'^‘oiir ofi many of I lie crystals j)laced >;/,'/>//(- [y \ 

in relatirni to tlu’ primary [>lai'es. ^ jiJ j \ 

M oil M' lor ;u)' .u' -'-y:: 

on // 12(> l.'» ^ ^ 

Moil/;.. I IT -2 

c on h. . .£ \]() 

conr'.f, ]()0 0 

h on h'" 77 () 

New Series, voi,, \ ii. m 



1 6*2 On the CrptalVnie Forms of Artificial iSalts. [March, 

There is a bright cleavage )arallel to the edge between M and 
M' and perpendicular ti^ //, and consequently parallel to the great 
diagonals of the ‘[irinuiry terminal planes. The crystals may be 
also cleaved parallel to //, and to M and M'. The figure, it has 
been observed, is sjjminrtrnaUi/ drawn, but the crystals are 
frequei»tly much distorted by the disproportionate extension of 
some planes and the disappearance of others ; so that it is not 
always easy to compare them with any general type of the 
whole. We may, however, be much assisted in this comparison 
by th(i (’liaracter of the plane //, uluch, in all the crystals I have 
secji, is sfrintedy as sh(3wn in the figure. ]$y the assistance of 
tills j)lane, and the bright cleavagti plane perpendicular to it, and 
])V nicpsureinent, we may be (mabled to conijiare tlie crystals 
uith tlie emvraved heure, liowever in*t'i»ularlv formed they niav 
be. Oji very many of them tin* planes f* and are so much 
enlarged as nearly, il’ not entirely, to exchuh; the other four 
jilanes whicli aj)p ' ar \\\ front of the figure ; while at the htick^ 
lh (3 ])lanes ])arallel to // and are sinniarly enlarged. If these 
Ibiir planes were s(^ mneh (extended as to (axeliule all the others 
which appear on the figure, an irregular tetrahedron would 
result. 

On some ciystals there is one and sometimes two ])1an(‘S 
rephu ing tlu; (alge betw( en h and M, one of tlnnu measuring 
with h about and tin? otUer about 


\ tlrair. of Si/rcr, 

Ih’imary form a right rhotnhic prisnu 


P oiw/ lltr * 

Monr/ 148 0 

iMonM^ 129 31 

d on d' 12(; 48 

(.)n s.ome crystals received from Mr. 
Teschemacher tlie planes d were barely 
visihhi ; while on others from Mr. Cooper, 
those planes encroached so much on M 
and M"' as to leave only iniiiute portions 
of these visible. 
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• Article II. • 

OhservatioHs and .Experiments on the daily Variation of the 
Horizontal and Dippinu; Needles under a reduced directive 
Power. Hy Pclor l?ailow, Esq. FKS. of the Royal Military 
Academy.^' 

It is now just a ccTitnry since Mr. Graham discovered the 
daily change iiitljo variation of the hori/ontal needle, subsequent 
to vvhic.li time niimercais (jbservations have been made on the 
sam(! subjec'i, by W argenlin, Canton, Gilpin, (’ol. UeAufoy, and 
otlicrs, wliich have all confirmed, with certain shades of variety, 
fhe general fact as fust describfMl by the ingenious philosopher 
above named. 

The actual daily change, however, is so small, even in the 
horizontal n:;edl(g that it can only be detected with the most 
careful ol^servations and with I he most delicate instruments; 
and in the dipping needle that cliange, il‘ any, is so extremely 
minute, as hitherto to have escaped observation; for it was only 
ill the year IS'JO, that tlie Royal Academy of Sciences of (Jopeix- 
liagtm jiroposed tlio detin minatiou of tliis motion, on satisfactory 
experiments, as tlie prize subject for that year; hut the prize, I 
understand, has nevin’ been adjudged, no satisfactory comrnuni- 
<‘a,tioii liaving been received. 

l'iid(T this dillicnlty of observation, it occurred to me, that it 
would be possil)le to increase this deviation on l)oth needles, so 
as to render it distinctly observable;, by reducing the directive 
power of the needle by means of one yr two magnets, ])ro})erly 
disposed to mask, at least in jiart, tln^ lein .-.n ial influence ; a 
method which lias b(*cu long jiracti^ed by .•eiiu-iulogists and 
others, wlien llie oi)jt:ct lias been f<' (h i< minute attractions 
1 expeefod by this means that the cause, ^vjmtt;ser it might be, 
that produces the daily variation, would exhibit itsey* in an 
increased degree, and tliereby render the results more perspicu- 
ous, and fix with more precision tliaii lias hitherto been done, the 
lime of change and moment of maximum cllbct. 

Siqipose, for example, tliat a finl^ly suspended horizontal 
needle, under the natural influence of the earth, makes one 
vibration in 2'^, and that by masking the terrestrial inlluence by 
niagnets pro])erIy adjusted, tliat time of vibration is increased to 
; then it would follow that the directive power was reduced to 
one sixteonth of the former, and consequently, that any lateral 
uiagnetic force acting n|)ou the needle would produce an effect 
sixteen times gieafcr than before ; so that if the former were 
12^, the new el^tet or deviation might be expected to amount to 

Abslractctl from the Phil. Trans, for 1SQ3, Part U, 

M 2 
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between three and four degrees, and therefore be such as to 
admit of distinct and satisfactory observation. 

A course of experiments carried on for a days, convinced 
me that my ideas were correct, and that we might, while the 
needle was kept in its natural meridian, or rather adjusted to that 
direction, produce a daily variation to almost any amount. I 
obtained, for instance, tlie first day, a maximum deviation of 
3^ 40'; the second, I increased it by bringing up iny magnets 
to 7^ ; the third day I reduced it to 2°, and so on. I found also 
that a very considerable daily change would exhibit itself with 
the north end held to the south, to the east, west, and, in short, 
in any position at pleasure, at least wdthin certain limits, which 
will be pointed out as we proceed. 

For this it is only necessary, first, to deflect the needle by 
repulsion into any req\iircd position, and then, by means of 
another magnet, to modify its directive power, in the same way 
as when in its natural meridian. Or the same may be done by 
bringing two magnets with their contrary poles pointing inwards, 
and each opposite to the pole of the same name of the needle 
placed between them, and by a slight adjustment of the former 
to produce the deviation in question ; or, which is perhaps still 
better, the opposing magnets may be brought into the actual 
direction of the dip,. and then adjusted to produce the deflection 
required. 

Having mentioned my ideas and first experiments to my 
colleague, Mr. Christie, and iiaving expressed a wish that he 
wmdd repeat them fur the sake of verification, he very readily 
agreed to undertake a complete set, with the needle in its natu- 
ral meridifiii, by means of a very delicate comjiass, and an appa- 
ratus he had employed fo;' other experiments, and whlcli admitted 
of his bringing his neutrali/ing magnets v<'ry exvictly into the 
line of the dip. In the mean time I proposed to undertake the 
observations on the dipping needle, and on the horizontal needle 
in different directioiis ; viz. with its north end pointing to tlie 
south, east, west. Sec., Having, however, met with some embar- 
rassment in tlie commencement, and having ernjiloyed, in con- 
sequence, a longer lime in the observations than 1 had antici- 
pated, Mr. (..Iiristie, after having finished his observation in the 
meridian, continued them at other points, and has thereby 
detected several curious and minute peculiarities, which, with his 
other experiments, will, 1 hope, accompany this memoir.* 

Accoin/t (f the 0/)srn:atio/is made on the daily Variation of the 
I lor/zontat Needle in various Directions, 

My first experiments, as I have already slated, were only 
matters of trial, from which I had merely ascrutained that the 

• Air. Christie hf»R detailed hw expcrinjcnts in an extended which imccccds 

]Mr. lUrlow’s present comnmnieation in the Phil. Trans. 
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idea 1 had formed was practicable, and that in certain situations 
the needle had certain directions of motion, but I had obtained 
no numerical results. Having', however, provirkid myself witli a 
needle propter for the purpose, very delicate and light, and eight 
inches and a half in length, 1 began, towards the end of March, 
to register the amount of the daily change at every hour, or half 
hour, from morning to night ; my son taking tlie observations 
during my occasional absence. 

My first observation in the new series was made with the 
north end of the needle pointing to the west, balanced in that 
position with two magnets placed to the southward attracting 
each extremity ; the directive power was considerably reduced, 
and I obtained a maxinmin deviation of 11^’ l.V; which happened 
at about eleven o’clock in the forenoon, and from which time the 
variation decreased to a late hour in the evening. The needle 
was kept in this position for three days, witl> some cliange of 
directive power, but the character of the results, as to the direc- 
tion ofmvjti on, the times of commencement ami maximum, &c- 
were of precisely the same nature, but the amount was more or 
less, according to tluj directive power left upon the needle. 

Having, however, after a fesv days, removed my apparatus from 
tlie room in which the experiments liad hitherto lujen made, into 
abow(u* in my garden, and Iniving dtdected a nmiarkable differ- 
ence in the results obtained in these two situations, I determined 
to commence the experiments de novo in this latter spot, which 
was at least thirty yards distant from any Imilding ; and after- 
wards to examine the (‘-ausc of the difference in (piestion. This 
examination is reported in the conclusion of this article. 

[Mr. Harlow here gives a series .of tables of* observed daily 
variations, with the? north end of the ivedle din eled to the fol- 
lowing points of tlie compass respect ivelv : -north, south, 
north-east, soutli-w(^st , oast , west, st^ntlr’oaNt , lioi 1 1#-\\ est, north 
north-east, south-sontli-\v(ist, east-norih ^ ,ist, w est-sontii-west, 
east-soutli-(‘ast, \V(^st-iiorth-west, sout h-Mnitb-east \ south, (ex- 
act bearing N, VV. ami S, E.) ami north-uorth-Viest.] 

From tlie above results, although the experiments were not made 
under such favourable circumstances as 1 could wish, we may 
draw some vmv curious, il'uot importantcoiiclusions; such, forip- 
stance, as the following, "I'hat w hile flie north end of the needle 
is directed to any point from the south to WV, its iuotii)u during* 
the forenoon is tow'ards the left iiand (the spectator facing the 
north end of the needle) ; advancing: therefore to some point be- 
tween tlie NNW and north ; and while it directed towards any , 
point between the north and SSbHt passes to the right hand, that is 
still to some j>oint between the north and NNW ; the south end of 
the needle at the same time passing* of course to some point be- 
tw'eeu the sout^^and SSI'. ; so that it wmiild seem that there ought 
to be some d^^*ction betwx^en those limits, viz. betwer^t^he N and 
NNW, and the S and SSlViu which tlie daily motion is zero, or 
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at least a minimum ; but whether this is a fixed direction during 
the year, or whether it lias any vibratory motion as the sun 
changes its decUnatioii, or even during his daily course, is a 
question which cannot be decided without a much longer course 
of experiments than those I have here the honour to present. 

It IS also questionable, whether the direction of this line of 
no daily variation is the same in diflerent parts of the world ; a 
point on which I hope to obtain some information in the course 
of the present year. Mr. Forster,* of II. M. S. Griper, having 
very obligingly undertaken to repeat my experiments at Spitzber- 
gen, during the stay of the vessel at that place for the pendulum 
experiments ; and from which we may hojie to derive some inte- 
resting deductions, particularly in reference to the influence of 
the direction of the solar rays; for it is clear from the experi- 
ments reported in the preceding table, that the amount of the 
deviation does not entirely depend upon llie moment when the 
heat of the sun is tlio greatest, as has been generally imagined ; 
for the time of the maximum deviation varies eVoui eleven 
o’clock in the morning to four o’clock in the alternoon, accord* 
ing to tlie direction in wliieli the needle is pointed, and to otlier 
circumstances tliat will be mentioned in tlie couchisiou of‘ this 
article. INIr. (Jhristie’s observations are also of a kind to throw 
great light on this si.ibject. 

AnoUuu' conclusion, wliich I ihiiik we are justitied in drawing 
from the aliove experiments, is, tliat tlie daily ciiange is not 
produced by a general deflection of the directive [lower of the 
earth, but by an incicase and decrease ol‘ attraction of some 
point situated between the north and NNW, or between the soutli 
and SSL; for 1 cannot conceives any oUilm' liyjiothoses that will 
account for two needl(‘s, , situated as in tliese expcuiuients, both 
approaching and both receding at the same time to and from the 
line of no daily variatiuii-j- i.. 9 r for the total suspe nsion or equi- 
vocal vibratory motion of a needle when placed towards this 
direction. 

I am sorry, that not foreseeing at the commencement of my 
experiments, tlic length to which I should carry them, I did not, 
from the first, register the temperature and stati* (>f the atmo- 
sp^iere ; fur from certain rK>tes of tliis kind made lately, it 
appears to nw, tliat the qMantity ol' daily change dejumds in a 
greater degree on the intensity of tin? solar light, than on tlie 
mere temperature of the day ; although it is certain, from some 
recent experiments by Mr. Christie, that the change of tempera- 

* I am already liij^hly irulehted to tliis gentleman for the acrurate and satisfactory 
observations he made during tlie recent voyage of II. XI. S. Conway, under the com- 
mand of Capt. Basil Hall, on the metlind I had the honour to propose for correcting tlie 
local attraction of vessels ; and it is with great pleasure that I iind he has been directed 
by the AdmirtiUy to continue his attention to them in the present of tlie (iriper. 

Xly best than^ ; arc also due to Cajit. Hall, for the facilities he afl’orLnl in the instance 
ahovementioned,'" and for the judgment with which he selected thc^vnost ajipropriate 
situations for submitting tliut method to the test (»f actual experiment. 
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ture of the air, during the day, has a much greater effect upon 
the intensity of action in the opposing magnets, than I could 
possibly have imagined. 

^ Ofi the dailt/ Variation of the Dipping Needle* 

Notwithstanding my observations on the daily change of this 
instrument have not been so successful as those on the horizon- 
tal needle, yet it will be projDer to say a few words on the sub- 
ject of the experiments, allliough I df) not intend, in the present 
instance, to give any luiinerical results ; those I have obtained 
not being so uniform as I could wish, nor such as to justify their 
publication. 

The instrument T em])loyed was made by Messrs. W. and T. 
Gilbert : it was remarkably free and accurate, ai\d cei^tainly gave 
results witli greater uniformity than any ilipping needle I ever 
used. The needle was only six inches in le ngth, a rjuarter of an 
incli broad, and very thin ; it perfnrnuul in tlie meridian forlv- 
one vibrations in one* hundred s(‘Conds, when under the usual 
terrestrial iniluence ; and when masked and adjusted ])y two 
magnets jilaced in the line of the di[), it made only fifleeii vibra- 
tions and a half in tlie same time; the power was therefore 
reduced about eiaht times. 

It is not necessary to explain hero the means that I employed, 
and the precautions I took to ensure stability; it will be sutti- 
cient to observe, that I paid the utmost attention to this (‘sseii- 
tial condition, and that! Ixdieve my want of success did not. 
arise from any defect in this part of the process, but from the 
extreme delicacy of tliis instrument, and the conseiiinuit dilh- 
culty in adjusting it uheii under the iniluence (d’tlie nc iitrali/ing 
magnets. I tried its action lor w(‘eks in tin* house, l)nt. 

tlie jarring of doors and otln-r (:irciiin>rtanet)s prevt nted me from 
drawing any conclusions. ( then nuno/e^l it t.» the gardmi, to 
a spot W(dl j)rotected by trees und^'^li^Tih'^, and ti\ed the (mtire 
apparatus to inv gardmi wall, which is » xaiily in tho magnetic, 
meridian; and further sheltered tlie wln>le in the best way \ 
could from the elfects of the wind and weather. liKloed tin.* 
only inconvenience was that I coiihl not leave the needle out in 
the nighty and could therelore only notice what took filace in tin* 
day time, and this, as I Imvi* said above, was not so uniform as I 
could have desired. 

In general a motion <•010111(110^1 soon after the instrument 
was adjusted iti the morning; hut it was not of that gradual and 
progressive kind which indicated an uniformly increasing or 
decreasing power, as in the other instrumeiit ; it jiassed, foi; 
instance, suddenly from one half or (juarttu* degree, to another 
more or less, and wliich sometimes in tlie course ol the dav 
would give a ditference in the diji to the amount of a degree and 
a half, or e’^i more, but 1 seldom saw in h a pudency to 
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return ; although wlien 1 vibrated it towards night, it commonly 
took up its morning position. I made these observations with 
the needle in various directions, viz. with the face of the instru- 
ment to the east; west, north, south, Sec. but in every case^I 
obtained the same sort of daily motion. The question, there- 
fore, respecting the law of variation of this instrument, still 
remains to be submitted to fixed principles, althou<^h there can 
be no longer any doubt that it is subject to a daily cfiange. 

On a carious Anomalj/ observed betweeu the daili/ Variations in^ 
doors and in the open Air. 

I have already mentioned that I was, at i\\o commencement 
of my experiments, a good deal embarrassed and delayed by 
certain ano^nalies which 1 noticed between the daily changes of 
the needle made in the house and in the garden. These may be 
stated shortly as follows, lhat in certain positions of the needle 
towards the east and west, the daily motion, although it pro- 
ceeded with the same determinate unifbriuity in both cases, yet 
it took ])lace in diHereiit directions ; |)assing in the Jno instance 
from the east, or west, towards tlie south, and in the other 
towards the north, at the same corresponding hours of the day, 
the motion in both instances being equally distinct, regular, and 
progressive. 

After carefully examining every ^‘ircimistance that might be 
supposed to be the cause of this singular change, 1 C(ndd only 
imagine three, ^hat seemed la tiny way likely to account for it. 

1. Were the two magnets and the compass needle in the two 
cases in precisely the same relative situation; and if not, might 
not the cause lie in this discu'epancy / 

2. The window of the rocun was \o tlie northward ; was it 
possible that the light, afriving at tint mtedle in this direction, 
was the cause of the cidaige ! 

8. There vvffTs an iron sl'^ao in the room ; (M>uld it be that this 
was subject to a periodic iiu* reuse and decrease ol‘ magnetic 
power { 

111 order to examine the first of these cases, I measured very 
carefully the distance, direction, Stc. of the compass and mag- 
nets while in the garden, and ])laced tlicm in precisely the same 
relative situation in the parlour ; still the motion in the two cases 
w^as reversed. 

To examine the second, it occurred to me that if the direction 
of the motion depended upon that of the light, the needle ought 
to be wholly stationary in the dark, or when excluded from the 
solar rays. 1 thenifoae kejit my room shut for two days, and 
only examined the needle by the light of a wax taper; but 
although there was certainly less motion on those days than 
usual, yet I could come to no satisfactory conclusion ; but I 
still think, that ’further observations will show the solar 
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light,* and not the? solar heat, is the principal operative agent in 
producing the daily variation. It remained, however, to examine 
the third query, which I attempted to do as follows. Having 
placed the compass in its former situation in the^garden, I tixed 
on one side ftf it a ten inch howitzer shell, in the same direction 
>vith respect to the compass as the stove had in the parlour, and 
at such a distance that it might produce a sensible deviation in 
the needle, and which I afterwards adjusted to zero by a slight 
change in the position of the magnets, thus placing the needle, 
as I imagined, under similar circumstances in both cases, with 
respect to local attraction ; but, notwithstanding 1 did in this 
way actually produce an alteration in the daily motion, changing 
its maximum from eleven o’clock in the morning about four 
o\?lock in the afternoon, yet tlie direction of tluj motion was the 
reverse of vvliat it was constantly found to be in-doors; the 
cause therefore; of this [)erplexiug anomaly still remains to be 
discovered. 

U is proper to observe that Mr. Cliristie, liaving made some 
of his observations in-doors, and some in his garden, on two 
cumpasses at the same time, found the same reveasiun of motion 
111 the two cases. Ilis house is a mile distant from mine ; he 
lias no stove in the room in which the in-door experiments were 
made ; and the only resemblance of situation is, that bis window, 
like mine, is towards the north. It sliould he further addeal, 
that this confirmation of the singular anomaly in (juesiion did 
not arise trom his simply repeating my experiment, but grew 
naturally out of tin; [larticular mode he had adopted to prose- 
cute tin; incjuiry ; our ex[)eriments, with the exception of the 
first sugg(;stion, arc independent, and, therefore, \vle;re they 
botli lead to the same result, ihey'may be eonsidmx'd as cini- 
firming t he acimracy of oaeli ; and whefe tji(‘re is any diflercuce, 
tlu^y will at least point mit tliosi? cijcm/islanre^ wliieli require 
further investigation. ^ ^ 


P- S. The experiments to which I have alluded in p. IGl) — 167, 
made since this article w^as wiilten, seem to indicate that thift 
anomaly, as well as tlie carcumstance there mentioned, may be 
occasioned by llie daily varying intensit^'of the opposing magnets. 

* 1 am sorry I have not the necessary apparatus for repeating ISforicluni’s experi- 
ment on the violet ray ; but I would suggest to those who have, that the linest test to 
which this experiment could be submitted, would be to make use of a needle neutralized 
as above described, by which the iiiagnetic property of the ray, if it possessed any, 
eould not fail of showing itself. * 
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Article III. 

On an Improved Apparatus for the Analysis of Organic Products. 
By Mr. J. T. Oooper.* (With a Plate.) 

An easy and accurate method of determining the ultimate 
elements of bodies composed of carbon, hydrogen, oxygen, and 
azote, has been of late years a great desideratum among chemists, 
as such a variety of contrivances have been suggested by scien- 
tific individuals, all of which have their peculiar merits and 
defects. It is presumed the instrument and method of operat- 
ing now presented to the Society and the public, if not entirely, 
may be considered as nearly free from those objections which, in 
my opinion, may be fairly urged against those heretofore in use. 
It might, however, be considered ungenerous, was I to take upon 
me the task of pointing out those defects, I sliall therefore con- 
tent myself by brietly stating in this communication, the class 
of substances to which it is applicable with a view to determin- 
ing the- proportions of their elements, and a description of the 
method of operating upon c.ach of them. 

As this apparatus seems more particularly calculated than any 
other for operating on volatile matter, such as the essential oils, 
camphor, benzoic acid, and a variety of similar substanc»>s, I 
shall in the first place describe the method I have adopted in the 
analysis of this class of bodies ; and when it is considi;rcd that 
I write not for tliose who are accustomed to the more minute and 
delicate operations of chemical analysis, but for those who are 
or may ^oe considered .is unacfjuainled for the most part with 
this subject, I hope I ma^ not be considered as tedious should I 
venture to give those* idirections which to the more matured in 
science may seem to be'’H'Oi‘jcessary. 

The oxide of copper used in the experiments is liest procured 
from the residuum of verdigris (binacelate of copjiei ), which is 
or was ysed to be distilled in glass retorts for the preparation of 
strong acetic acid. The reason I prefer the oxide of copper 
prepared by this process over any other is, that it is more likely 
to be free from impurity than that whicli is prepared by precipi- 
tation from acid solutions.* Bvery one who is in the habit of 
preparing precipitates knows the difficulty there generally is in 
freeing considerable cpiantities of precipitated matter from adher- 
ing neutral salts ; and as the smallest impurity would in some 
measure contaminate^ the result of the analysis, it is a very 
necessary precaution tluit the oxide, which is oy far the greatest 
in quantity of any substance that is employed in the operation, 
should be perfectly pure. Should it however happen that at any 

k 

• From tlfo Transactions of the Society for the EncourageiiieiKt''f Arts, Alaim- 
facturcs, &c. Vol. 41. 
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time such an oxide is not readily to be procured, the oxide that 
is obtained by heating copper plate and quenching it in water 
may be substituted ; although 1 give the decided preference to 
the former on account of its mechanical texture being much 
more porous* and consequently exposing a larger surface to the 
action of substances in vapour passing through it ; neither is it 
so likely to choak up the tube and endanger its bursting, and of 
course a failure in the experiment. Supposing the residuum 
above mentioned to be employed, it is requisite to expose it to a 
red heat for twenty minutes or half an hour to destroy tlie carbo- 
))uceous matter that invariably accompanies it ; it should then 
be pulverised and sifted through a fine wire sieve; that portion 
which has passed the sieve being again siffed through a fine 
Cyprus or lawn sieve, the liner dust is got rid of, and each of 
these portions may he separately kept, and is ajiplicable to dif- 
lerent piirpos(;s. 

A tube of hard glass, eilher of crown or green bottle glass, 
l)eiug selected ahouu 14 or la inches long, and from one to two- 
tenths of an inch internal diamet<'r, clean the inside from dust 
by passing lluougli it a ])iecc of cotton, then make it as hot 
from end to end as the fingers can conveuieiuly bear, and draw 
air through it into tin; uKuUh (but not blow through it) while it 
is still hot, to ensure its i)erfect freedtun from adhering moisture 
oil its inside, and uliile still warm si‘al up one end with the 
blow[)ipe ; the tul)o may bo now balanced, but it is necevssary 
ill this, us in all oilier o[)erations of analysis where very small 
cpiantities are coiu-erned, that the beam should be aifected by 
1-200 or 1-2)00 uf a grain, even when loaded with 400 or 500 
grains at e;udi ond/'^' I'ln* substance, intended fur anvlysis is 
now to be introdueed into the tube • if it l>e S(.did, as tor instance 
camphor or a. like* substance, it. may' )?e broken into small frag- 
ments and shaken down to the if it be a. fluid, as a 

volatile or fixed od, it may be intiTfd uefed l)y mi‘ans of a small 
funnel, as is shown in fig. 7 (Plate X X \ i!)j which funnel is pre- 
pared, on t.lie instant, from a pief'.e of Hint glass tube of conve- 
nient si'/e and substance by heating it mar one of its extremities, 
and snddt nlv drawing it out ; it is t*videut the semifluid glass will 
ho thus elongated, and a fumu 1 with nearly a capillary tube and 
of any required length, may be thus obtained ; a very little prafC- 
tice will render this part of the business very easy to be accom- 
plished ; tlie funnel is to be put into the tube, reaching very 
near its bottom or sealed end, and the fluid matter introduced 
without soiling the upper part of it; care must also be taken on 
withdrawing the funnel, that no portion cTf the Huid is attached* 
to its lower extremity, or otherwise this w ill hapjien. The vola- 
tile substance, or that which is capable of being rendered so by 

* The balmicc -/fiiive been in the habit of usini? was niaile for n»o by Mr. Robinson, 
is sensibly Vectcil by 1 *400111 of u j^rain when loaded with lOtjJij/grains at each 
end. 
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a red heat, being now introduced into the tube, its weight is to 
be very carefully taken, which, when done, the oxide of copper 
previously freed from its fine dust by the lawn or Cyprus sieve, 
and recently heated red hot, is to be poured into the tube while 
warm, to the length of eight or ten inches, having previously put 
into the tube as much only of perfectly cold oxide as will absorb 
the fluid portion of matter, and about a quarter of an inch above 
it, or to stand about the same height above the solid substance. 
Why 1 recommend the present proceeding is, that a small quan- 
tity of the cold oxide only is used to prevent the liot oxide from 
coming in contact with the volatile matter which might other- 
wise endanger the escape of a small portion from the tube, and 
of course would give erroneous results; and that portion of cold 
oxide, even if it be fully saturated with moisture, can contain 
such a very minute quantity of water us not to sensibly atfect 
the accuracy of the analysis. Having proceeded thus far, a 
([UJintity of recently ignited asbestos, or spun glass (the former 
is best), is put into the tube, so as to occupy an iiicji or two, de- 
pending on the quantity of water that is expected to be formed; 
this must not be cranmied, but put rather lightly into the tube. 
The tube is now to be bent as represente d in fig. 1, and its 
weight may be again taken, but this is not absolutely requisite ; 
it is, how’ever, well to do it. The tube is then to be covered 
with thin sheet copper, and placed between the forceps, as 
represented in tlie same figure, with its opi ii extremity inserted 
under a jar in the ordinary mercurial piieumalic trough, or it 
may be connected with a gasometer of Air. Pepys’s coustruction, 
which, when ten or tw'enty grains of a sub^tam-.o are employed, 
and the, quantity of either carbon or azote it contains is consi- 
derable, is convenient. Small rnerciii ial gradiiuted jars may be 
used, even if very ho’ge' quantities of gas are obtained, as the 
process of decompositidWnavatany tiim^ he stop])ed almost instan- 
taneously, f and the quaiUity contained in them being registered, 
they may be alternately filled with mercury and displaccid by the 
gaseous products, as long us any comes uxt, reserving only the 
last portions for examination, of which a few cubic inches alone 
are requisite. 

The lamps being trimmed with very short wicks are now to be 
lighted, lighting those first that are neuiTst the gasometer, and 
when the tube is rvii hot, the remaining ones may be set fire to 
ill succession, until the whole length of tube that is filled with 
the oxide is red hot. (Ine set of lamps for a tube, of the size I 
have mentioned above, is generally suflicient, hut should tubes 
be used of larger size, ‘such as half an inch in diameter, both sets 
will then be required, lii coating the tube with sheet copper 

* The finer portion is taken from the oxide to allow more frecd^u of passage for the 
vapour throu^i it ; in some cases the rush of gas is so sudden, was ir t ot for this precavi- 
tion, it would fc^iikcly to burst the tube. \ 

+ I consider this as one of the advantages of this apparatus. 
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care must be taken not to cover that part of it which contains 
the asbestos, otherwise the heat will be conducted by it to that 
portion of tube, and prevent the condensation of the vapour of 
water, which is very essential ; and in placing the tube between 
the forceps, *it will be convenient to allow that part of it which 
contains the volatile matter to project beyond the forceps ; the 
heat that is conducted by the copper coating is generally enough 
to volatilize most substances, in the analysis of substances 
containing much hydrogen, and especially when ten or twelve 
grains of them are taken, it will be found convenient to attach 
to the tube a small bulb to contain the water that is generated: 
this is represented by fig. 6‘. I believe I have stated the whole 
that is necessary as respects the management and use of this 
apparatus as far as regards the decomposition of volatile sub- 
stances ; in the next place, I shall speak of its application to the 
decomposition of fixed substances, which after what has been 
said will require but very few words. 

If the substancii be a vegetable salt, it must be freed from all 
extraneous inoistim,; this is best efi’ected by sufi'ering it to 
remain over an hygrometric snbsUinco in vacuo for some time. 

Those who have not the cimvenience of an air-pump, may 
content themselves by operating in this way, whicli, althougli 
not quite so elegant, answers the purpose extremely well. A 
wide-mouthed pliial provided with an uccurateiy-grouud stopjxn* 
being proci’^ed, select anotlier and much smaller phial that will 
easily go into it, and allow the stopper of the larger one to close 
accurately; it is as >Aell to apply a little tallow to the stopper to 
ensure its more perfect fitting; strew on the bottom of the 
larger phial a quantity of chloride of calcium (dry mv^iate of 
lime), put into the smaller phial flie substance in fine powder 
intended to be dried, and place this^n tlv larger phial standing 
on the chloride; moisten a small ph%cei*'ot bibulous paper with 
alcohol, ^nd jnit it into the laige?^qMnTiK but not ‘inside of the 
smaller one ; when thus arranged set fire ; > the moistened paper, 
and wdien it has burned a second or two put the sto[)per in its 
place; a very good vacuum is by this miians ibrmed,*and the 
process of dessication goes on rapidly. 1 have repeatedly used 
this method, and found it succeed very well; I think equally so 
with that usually adopted by means ^if the air-pump ; although 
by some it nvay be ridiculed in these days of elegance and refine- 
ment. 

The substance in this state is to be mixed with a portion of 
the oxide recently ignited, but in this ceise sullcied to co(d, then 
as quickly as possible introduced into the tube. As much of 
the oxide may be used as would occupy an extent ol'tube equal 
in proportion to that shown in fig. o ; a quantity of oxide is tlien 
to bo put upo^i-^the mixture, and over this it is sometimes well to 
put a small .Quantity of copper filings or scrapings ^«pon these 
the asbestos is to be used as above, and the operauon of igni- 
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tion is to be conducted in a somewhat ditiereut manner to that 
last-mentioned. 

The lamps in this case are to be lighted at the extremity next 
the gasometer, and as soon as the gas ceases to be liberated, the 
next in succession may bo employed, and so on to the end ; but 
instead of suffering tlie whole of them to continue in flame, it is 
as well to extinguish a portion, and to suffer only about three or 
four to remain in operation at once, but taking care to ignite 
the whole extent of tube at the close of tlic process. The 
gaseous products being collected, and their bulk noticed, their 
analysis is to be conducted in the usual manner, taking care, 
liowcver, in all instances, to observe the precise teinjierature of 
the gases^ that their bulk, as also the quantity ofaqueous vapour 
they contain, may bo estimated,* and either to eejualize the 
internal anrl external surfaces of the mercury, or to cahadate the 
volume of gas by the diflerence of mercurial levels. 

Description f>l the Plate. 

Fig. 1, an and h b, two long spirit lamps, each having ten 
burners and wicks, the burners of each lamp sloping towards 
those of the other, as seen in the end view', fig. ‘2 ■, they are 
placed in a tin tray, c c, mounlod on four fr et ; this tray is per- 
forated in the middle the whole length of the lamps, and as wide 
as e e, (ig. 2 ; llie object in making the burners sloping is, that 
they may clear the lamps and approach each otlnu- as near as 
requisite, and yet leave a clear Current of air to the flames, and 
the tray is pcrfoiated and mounted on feet to admit this current. 

d d, are springing wires jilac.ed at each end of the tray to 
receive the tube / /', which contains the substance to be analyzed, 
and to hold it over orbetyvedn the two rows of flames; by jiress- 
ing the finger and tluiyih on the two shoulders, g g, fig. 2, the 
wires open to receive vliM./pibe, and close on letting go ; and 
should the tube be slioi tof than the lamps, an additional support 
on a leaden foot, fig. 3, is placed through t he opening a c of the 
tray to rise hetween the flames, and hold the ( nd of the tube; 
the tubes are hermetically sealed at one end, and the materials 
then put in while the tube is straight ; it is then beat at the 
other end to suit the mercurial trough. 

'The tubes are coated w kli copper foil, wrapped spirally round 
them ; if each succeeding fold lie on half the other there will be 
a double coat of copper all the way ; if it lie on two-thirds, tliere 
will be three layers of copper, and so on ; by which the glass 
tube is supported from bending when liot, and becomes very 
uniformly neated. The spirals are continued beyond the end of 
the tube, to reach the support, and leave the end within the 
flames. The dotted lines at /?, fig. 4, show the end of the tube, 

♦ For which!., very convenient fornmlec will be found in the ninV. edition of On 
Henry’s Elements of Chemistry. 



1824.] O;/ the Aptcient Tin Trade. 175 

short of the support ; the foil is secured at the last coil by bind- 
in^wire, as at i. 

Fig. o shows the foil in act of being wrapped o;i, also the pro- 
portion of the space occupied by the materials ; first, the mixture 
of oxide of copper wuth the material to be analyzed, next pure 
oxide of copper, or copper filings ; and lastly, asbestos. When 
the quantity of water formed is considerable, the tube is either 
blown into a bulb, as at /r, fig. b, or melted on to one ready pre- 
pared, as at /. 

Fig. 7 is a long funnel, made by drawing out tlie end ofatul)e 
of a suitable thickness at till it is long and small enough 
through 7 / 7 / to reach to the bottom of the tube, anrl then cutting 
it olfat 7 //, by wliicb li(juids may be introduced to the]jottora of 
the tul)c without wetting the si(ics. 

As the wicks near^.st the trough are to be lit first, and the 
rciuaiiider in succession, as the former finish tljcir action, there 
are upright supports of tin, n o, tixed on the lamps, one for each 
sjjace betwegu the burners, against which to rest a slip of tin p p, 
to prevent the lighted wicks from kindling tbos(‘ next, and it 
also enables the cxj)erimenter to blow out those that have done 
iheir duty. In fig. 2, th*' tin slip, /> p, is shown by dotted lines, 
reaching from lamp to lamp: Utile fiat caps arc put on each 
burner when done with, to piatvcnU the waste ol’ spirit. Fig. 8 
shows one ot ihi sc c aps, </, on its place ; ;‘7‘, tig. 1, a shelf fixed 
to the mcrcTirial trough, to hold die lamps; ss the graduated 
jar. Tin pipes with corks, ir /r, as shown in fig. 2, are the 
a})erlures to pour the spirit into the lamps ; iheir places only arc 
jjun’kcd at w lig. 1 , 





ARTICLJ^^-^Vr 

Oh (he Ain lent Tin VVyu/c, as described In/ (he Rev, J, Ifod^sou. 
(Fo the Editor of tiie Atnials of Philosa/dn/.) 


sin, J/arl J'or, CoffruaK, Jan. 1, 1824. 

One of the adventurers in our mine very obligingly lends r/ie 
the Afnia/s of Phi/osopin/, witli which I am much amused in tho 
winter evenings. In No. 8(), for December, 1823, there is a 
]>aper On the Era when llrass was used in Purposes to which 
Iron is now applied,’' by the Rev. J. Hodgson; anti I find it 
mentioned ilierc, that it is probable that the Egyptians or* 
Phcenicians had made mercantile voyages to this country " (the 
land of the Britons) more than 1() centuries before that time 
(i* e. the time^..»)f Julius Cmsar). That it was known to the 
Phoenicians ni the time of Homer, his accounts o^fmber and 
fill are unquestionabh^ evidence.” x\ud tliere can oe no doubt 
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but that the Greeks and Romans frequented it commonly ever 
after the destruction of Carthage, if not sooner.” 

Now, Mr. Ejditor, this account of the tin trade induced me to 
make some inquiries of the vicar of my parish, ^who gave me 
permission to look at the books in his library ; so after my day’s 
work in the mine (of which, Mr. Editor, I am a captain), I had a 
^eep into Dr. Borlase’s Natural History, and a few other works, 
out in none of them can I find that the Egyptians or Phoeni- 
cians were such great navigators at the period above mentioned, 
i. e. about 1700 years before Christ. 

In the 31st chapter of Numbers, verse 22, we are told that the 
Israelites in their wars against tlm Midianiles are directed to 
keep for )beir own use the gold, the silver, the brass, the iron, 
the tinj and the lead. If this country were then known, we 
should feel much obliged to Mr. Hodgson, if he would tell us his 
authority. Had this country been the only one in which tin was 
ever found, it would certainly have been a strong ground for pre- 
suming that the Phamicians had traded here at tire time of the 
Trojan w’ar. Tin was generally kmjwu in Spain, and amberi' 
has been found in other places besides the Jiallic. Therefore 1 
do not think that there is uiKjuestionable evidence” that it 
W'as known to the Plnenicians in the time of Homer, about eight 
centuries before Christ. Cartilage, we know, was founded by a, 
colony from the Plucnieians nearly IKJO years belore Cdirisl ; and 
other colonics were |)lanU d )>y them at Tangier, Malaga, Cades, 
&c, Nonv, J>ir, as I know very tew t»f the t)l(l books, I should be. 
glad to be iiifonucd where 1 shall find any account of people 
before that period venturing into the Atlantic. Wheri^ we are 
left in darkness we may be allowed to reason from analogy. 
When the Portuguese became accpiainUid witli the use of tlu^ 
compass about threcj^^entiii.ies ago, what sort of voyages, and 
what discoveries, did tliCv^qiake, on the coast of Afriiai, and how 
easily were they de'terred liVun prosecuting them by a storm. 
Cape Non was for some time the extreme point to which they 
ventured. Will it then be lielieved that the Phamieians or 
Plgyptians were in the habit of trading to this country without 
tlie aid of the needle lt)J centuries before Chiist. It may be in 
the recollection of tliose who have read Robertson's America, 
that a Portuguese in sailing for the Cape of Good Hope was 
driven by the currents and winds out of his course, and unex- 
pectedly discovered a part of South America. In the same way 
do I believe that this country was first found ; lor in those 
days what navigator, however adventurous, would have quitted 
the coast of Spain to exjdore unknown seas I If the trade in 
tin by sea had been known for so many centuries, how does it 
happen that Herodotus.}; should have been perfectly ignorant of 
the matter, and in his mention of tin points tex the liridanus, 

Pliny, lib. 34, c. I H. 


t Pliny, lib. 37, c. .3. 


i Thalia, Sect. 1 1 3. 
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which he says has a Greek derivation. How comes it that we 
have no accounts recorded ot‘ any voyages made to a great dist- 
ance beyond the Straits of Gades much earlier* than (500 years 
before Christ, Then with respect to the Greeks trading here, 
Camden says, tliat they came here 160 years before Ctvsar, and 
llocliart fixes the period more than a century lower, 117 years 
before Christ. These (ireeks were adventurers who liad quitted 
Samos with the iutcntiou of forming a colony on the coast of 
Egypt, and were drivmi by a storm through the Straits, near 
whicli place they settled. These were the only [leople of that 
nation who traded with us. \or afler iIk! destniclioii of Car- 
thage do 1 believe that the Homans treqmmteH this ( onntry, fur 
if they liad done it, the spring tides would certainly have been 
well known to C-msar. ^^' 

I am not unaccjuainted with tin* account in Strabo, lib. 3, of 
the IMiomician vcvssel being run on sliori' by I lie crew when pur- 
sued ])y a Roman, That (‘.onld not possibly Irave taken place 
until the com;lusion ol’llie tiisl Punic wai, uml by that time, and 
long before the trade in tin ha<l bt em (‘Stablislual across Fiance 
by the Marseillois, a (Ju.ek eoh-ny, who bad ([uitted Phoema, 
bt'fore ( lirist .*>3!), and Innl <-airied on the trade in tin and ambt r 
with the Romans, to whieh lleiodotus points, and wliich is sub- 
sequently detailed by Diodorus Me.ulus. 

1 trust,, Sir, that you will al[t‘\v lhest‘ iiov fd)servations to be 
inserted in ihv Afuia/s, solely with the vicov of drawing Mr. 
Jlodgsoifs attention to the subject, and with the hoju) that he 
will kindly lavamr us with a paj>er “ On llie ldn Trade,'’ in one 
of your future numbers. 

I am, Sir, vour obeibent servant, 

A Tinner. 


Artk i.e V. 

On Fossi/ S/iclfs, Ry Frwis Weston Dillwyn, F.sq. FRS. f In a 
better addn'ssed to Sir Humphry Davy, Part. Pres. RS. 

• 

As fossil shells are more numerous, and generally occur in a 
hetttir state of preservation than any other of the organic remains, 
tliey have become one of the most interesting olqects fur geolo- 
gical research, and there is such an exact (uniformity in tlio 
^dnicture of manv of these fossils with the living geiuna, as to 
i’enderit in the highest degKu' probable, tliat the Iiabils of tluur 
‘Ounials were also similar. l?y availing ourselves of these ana- 
logies, some circumstanc(is attoiuliug the distribution of fossil 

Lib. jv. sect. 9. t From the rjiilosophical Transactions for Part II. 

Series voL. vii. N 
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shells may be observed which have hitherto escaped notice, and 
if you should find tliem to be sufliciently interesting, or likely to 
open a new do6v for inquiry, T beg that you will submit to the 
Royal Society the following observations on the fossil remains of 
the Molluscie- 

Pliny, in describing the shell fish which was supposed to 
yield the Tyrian die, has observed, ' lingua purpune longitudine 
digitali, qua pascitur povroraiulo reliciua couchylia;' and 
Lamarck says, that all those niolluscie whose sliells have a notch 
or canal at the base of their ni)ertures, are lurnished witli similar 
]>owcrs, l}y means of‘a retractile ])roljos(*i.s; and in his arrange- 
ment of iiivertel)ral animals they f a in a section of the Tracheli- 
]iodes, with tluj name of ^ /.(u»j)!iages/ Whether all these 
'I'raelielipodc'S are possesscfl <»!' \]\c same jnaMlacrous powers t)f 
boring into bard substaiic' s, and hether some of tlmni may not 
subsist ohicily oti dead anunals, m\ own ol-sorvalioiis leave left 
rn(' greatly to dmibt ; nut this notclf '>! (‘ ma! is inad(^ for the 
]>rotnisioii of a trank, wiiich fdrnt*. vi to i n-wer th(i same pur- 
poses as the i‘('spii;Ooi V (Hg.ui'' ol a (.!ast> and may 

serve at once to d) -a ine/c.ish a <* nn!V!a;o;t> ies. 'j'he follow- 
inof fo:.-^il e’enerct bcion'j; t'> tin ; see- ( ' h i .irliebpodes — 

Cer Oliva ail!;;, 'i'-. rycM-jea, Ovnla, 

\~'a i<tra/’h:n hia, hacemuni, Harpa, 

7'!'i ( Sin ,nSus, Ivostellaria, 

'iVi? ( 'ane ‘llaria, Potaniidri-, 

and ej'u In- 
in a.!! ihf inmuih’v mnvai^i s. the lower mar- 
gin of^hc ot hc.hi'i’, eitlu-r notched or chan- 

lu Ii»nl, is t'Utir'v , and Adicyaiin m liisUn’v of Senegal, so fin- 
back as 17r>7, 1 m> siiovN^n/l.'nt. tlie Mojhiscm ol‘ these shells Inivt 
jaws which are Ihinieri^.hsi'Tcecling \ni vegeudh^, substances ; and 
they have bf;en [jrovcf!^ by sul)^{K|uent (jb.s(n-valions, to 
entirely herbi\orou>, i. e. the urarnu? gem.-nt leed on algic, and 
the fresh wiiler 'and land L'ciieni ou tin' leaves of vegcdables. 
These togetliev constitute tlie ot.luu’ section of the Trachelipo- 
des, v/liich L.ouavck hu.^ called * Phyliphages/ and it comprises 
the following genera of fossils — TuniteUa, Turbo, Cirrus, Ruom- 
phalus, Trochus, vSolaiium, iJelpliinula, Scalaria, Natica, A’erita, 
Ainpullarii), Vivi|>ara,t Idiludina, xMedania, PJanorbis, Cyclos- 
toma, yluvieula, dkirnatella, Bulimus, Helicina, and Helix. 

Every turbinated univalve of the ohler beds from transition 
lime to the lias, which I have been able to procure, or of which 
I can find any record, belongs to tliesc herbivorous genera, and 
the family has been handed down through all tlie successive 

• See Sir E. Home’s observations on this animal under the name of Myxine, in the 
Philosophical Transactions for p, 2(51. 

't* I am i^tble to distinguish this genus from Paludina ; and the name of Vivipara is 
calculated to mislead, for none of the specks arc more than oviwiviparous. 
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strata, and still inhabits our land and waters. On the other 
hand, all the carnivorous genera abound in the strata above the 
chalk, but are comparatively extremely rare ih the secondary 
strata, and pot a single shell has been detected in any older bed 
than the lower oolite. As a proof of this rarity it may be 
remarked, in the list of Britisli fossils which Mr. Parkinson has 
given in Introduction to the Study of Organic Remains, that 
not one suiglc s[)ecies of either of the carnivorous genera has 
been refericd to any stratum below the London clay, and only 
the few ' blowing species appear in any of file numeroius lists of 
the secojd'oy strata which are given in Conybeure and Phillips’s 
Outlines ui Ooology, viz. a Murex"’^' and VlcurrJoiua rosfrata in 
the green sand, mrlaiii^ulcs in chalk marie, 'and a few'' 

species of Itcstellana in vuri<)ns strata Imm chalk marie to the 
lower oolite. Jh)iMhe Pleinotoma r.nd llie ( erifhiuni, a refer- 
eiH'c to IMim'i- <mch(doo v \> gru n : and :\L’. ^Sowerby 
there only sav> that lie ira^c on an imc O'cr eiavf, ^rrv like the 
tonner, lTnn\ tli^- D and Min letter, ihat it was 

lonnd in tile Louden <’lav. am! in tin- eliv ///.'eco the chalk, at 
Nowhavo!;. L << a!se, h'v •.!’ n-mavk, ihal all the above- 
n'l'Ptioneii b‘ta-;o..' a ,\hiv ^ ' bt. ni se(M)ndary 

5'^trata are neai Iv alitod . {he i •'/ ."- /'’r^ Vclci aai; 

and it may lie obsmn? d that l!n’' .aaoMi, lias 

not aev (jpon * ” * .d its l.jse tile honre which 

iMuUcr has given ot thr< ;^na! ta . iau' in 

M'onlagu’s descrip't ion h ny n -i iMiainiie 

probo‘^cis or respiiafu! V ti\ u iin 'hi . hf iiislnn'' t.ha- 

racters o(’ a carniv<a*ois'< 1 ra< .•!!, i th Teu; to 

unaeve iln'^ i\nsteilarne oj' tIjm. ‘.jjCendarv ^b’ala,, whicli are 
it^adily ()'s^?ngui^iu:(l b\' ''h I'eiijai lgj >;] • exi ni.sioa ilnsr outer 
ii|>s, to form a si'parate e • m ^ bykiver* , lunm.* ‘ t Apeirhais 
and the odar .! h:*nu‘ ul.hcjr h - ohe rec.jim SfroNihi/s 

Jissh’Sy for their typ;- me ^ailv t<» be ib^.id ^fjata, above the 
chalk. 

Small circular lio](\^, which have b>-en lan’rd by the jircdaceous 
Trachelipodes, are fiiKpiently fennd m recamit siiells, and 1 have 
seen exactly similar holes in many Ibssils, Imt they iiave all been 
taken from tln^ London clay or crag;^nor have I been able io 
find any such appearance in any fossil of die older formations. 
If this observation should be confirmed by a more extended 
examination of oilier cabinets, it wdll prove that neitlicr the 
Aporrhaides,orany of those few undoubtedly carnivorous species 
which have been found in the secondary formations, were fur- 
nished with any such predaceous jmwers as Pliny has described, 
and that they belong to a subdivision of the Trachelipoda zoo- 

• Mr. Ocorirc SovTJThy has sent ir.ethis slieU with the name of Murrx r^/ror, and if 
I am not much inistakeii, 1 havt seen another species of Murex from sand in 

fhe extensive coUection of Mr, J. S. Miller. 

N 2 
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phaga, which feed only oii dead animals* Without attempting 
to distinguish the more predaceous from these other genera, I 
shall however at present content myself with proving, and for 
this I have adduced sufficient evidence, that the whole family of 
the carnivorous Trachelipodes are extremely rare in all those 
strata where the Ammonites and other Nautilidie abound. 

Ill describing the Ammonites, Dc Montfort, in his Conchologie 
Systematique, observes, that they are found of all sizes, depuis 
la grandeur d^me Lentille jusqu’a celle de 8 pieds de diametre;’’ 
and, as a proof of tlicir great abundance, Lamarck says, La 
route d’Auxerre a Avalon, en Bourgogne, est fence avec des 
Comes d’Ammoii."’ These Ammonites, as vv(3ll as most of the 
other prmcij)al multilociilar genera, appear to leave become 
extinct in our northern latitu/les when the chalk formation >vas 
completed ; but a few of the IVaulilidie still inhabit the southern 
ocean, and theif inollnscic belong to tin; carnivorous order 
which Lamarck lias described under the name of Cephalopodes. 
From tlie occurrence' in sucli great numbers of the,', (‘aniivoroiis 
Trachelipodes in tlm formation ahovei the chalk, it therefore 
appears, that the vast and sudden elecrease of om; [irt.'daceous 
tribe has been jirovided for by the* new cremation of many genera, 
and a myriad of speeues possetssed of similar appetencies, and 
yet formed for i)l)l*nning llieir pro'^ by habits euliredy different 
from those of the Ce/plialopodcs. 

It may be LuIIum' observed, that all the marine genera of the 
herbivorous Trachelipodes to uliicli either of the fossil species 
belongs, are i'urnished with an operculum, and that the few car- 
nivorous species which have been found in the secondary strata, 
agree with them in this jwticular, although the uiiopei ciliated 
genera are very abuiidai,^t/i.i\the London clay. J/amarck, of the 
fresh water Traclielrpod^^^f that those which are not fur- 

nished with<<in operculu/^ are formed for the occasional respira- 
tion of air; but 1 believe lliat tins oliservatioii is not applicable 
to the marine genera; and it was Aduiisoifs opinion, that the 
operculum is intended for tlie protection of the animal; nor can 
I imagine any thing against which such a shield would be more 
necessary than tlie long and pliable fingers olTIn? (k’phalopodes, 
when they ahomuted m the seas, as they must formerly have 
done. It is, therefore, at 'least a curious coincidence, that all the 
marine Trachelipodes of the transition and secondary strata, of 
which 1 can find any record, belong to genera which are 
furnislied with an operculum, and that none of tlie numerous 
unopcrculated genoi/i should have been found in any other than 
the tertiary formations wliere tli(3 Ammonites disap[)ear. I’or 
the protection of tluj t(;Mtac(?ous (j!astero[)odes no such shield 
would be wanting, and including this order it may be generally 
observe^, that none of the marine nno[)ercukited Molluscff, 
except th^-Cephalopodes, arc to be found in the lias, or in any of 
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its older strata ; and it appears to me that a much greater 
approach towards the same variety of testaceous animals which 
now inhabits our seas is to be found in the adjoining bed of 
lower oolite , 

The foregoing observations are confined chiefly to British 
fossils ; for as a few of the testaceous Cephalopodes still live in 
the warmer climates, it is possible that the Ammonites, as well 
as some ()tliers of the extinct genera, may have existed longer, 
and that their remains may be found in {he tertiary formations 
of the r.K‘re southern latitudes. Althougli fossil iVautilidm are 
(!onimoa in the secondary strata of the Ihiittd States, they are 
said not to have been found in South America; and it may, 
therefore, be queried whether the (Jophalopodes wer^ not con- 
fined to the more northern latitudes when the chalk formation 
was completed, and uhetlna* a decrease in the earth’s tcanpera- 
lure at tliat period may not have octaisioncd the entire destruc- 
tion of some genera, and a migration of others to the southward. 

It is highly [irobable, wlien a more pertect knowledge of the 
testaceous animals has been o1)tain(‘d, that the line c)f in([uiry 
which I have now stiij:gestetl may l)e greatly extended, and the 
collected tenchmey ol such analogies between the lia!)its of living 
aninrals and tlie organic remains of the dililirent strata, may 
serve to throw sonu.’ light on the nature of tlie changes whicli 
the surliu‘e of our planet has uinh r- »ue. 


ArTU LK VL 

0/1 ll/C (U'/it'c i'dii'cr i't I )//al f*l Uf// ■*/ /Av* iJcar!.^ 

1)V David \\ it^Min.^i M !.0 » 

(To the Editor of tlie A/mah o/' 

DKAK SIK, l^hrriHwl, \HU. 

The lollDU'ini;- ()bscr\aluiii.s were uuule durlii»’ my experiments 
on ihe practiculiilitv of an opcratioiufor phUiisis inilmonalisvl' 
and also while iiu]iiiriiig info the ('ansi* and tlie etlects ot an 
ohstriuAion of the hloocl in the lnni;'s.;j. By seenrin^’ the trachea 
'-•fan animal at the acme of inspiration, the lieart citntinmxs its 
action hir some time, 'fo ascertain the ^treii^th of the active 
power of dilatation atlrilmtod to the ri^hl'anricle and ventricle,* 

• Extracted from An Essay on the lUotive I’owcr# ot* tlie Circulation of the Blood, 
read before the Liin ary and IMiilosophical Society of Liverpool, Jan. liJ‘24. 

*t* Autiuls for June. ^ 

j Annali for September. 
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the cavae were compressed, the inferior as near the diaphragm 
as possible, and the superior, a little above its entrance into the 
auncle. As the auricle was thus suddenly limited to the small 
quantity of blood, that the vena azygos and the coronary veins 
poured into it, it was expected that the blood, which remained 
in the inferior cava between the compressed part and the auricle 
would have been pumped out ; but no ell'ect indicating a sudden 
extraction of blood from the i.solated portion of the inferior cava 
could be perceived. Had the auricle or ventricle exercised the 
function of active dilatation, it must have been discovei’ed, for 
the lungs were quiescent, and no muscular action, save that of 
the heart itself, perplexed the observation. After the last systole 
of the left ventricle has occurred, irregular and hurried, or flut- 
tering contractions of the muscular lilnos of tlic right ventricle talce 
place. When they have ceased, the right ventricle feels full and 
soft, and the left feels contracted or collapse<l. If now we open 
one of the pulnionarv veins near their lei uiiuation in the auricle, 
no expansion of the latter chamber or oi’ the ventrii'lo will take 
place; but as the ri'sidue of the blood in the pulmonary veins 
drains into the ventricle, it imperceptibly tills, and its walls feel 
softer to the touch. 

We shall now take into consideration llie influence ascribed 
to the active power of dilatation of the h,eai t in the t conorny of 
the circulation. In the first place, wo shall inquire into the 
nature of ilu’ power; thei, compare its characteristic (pudities 
with the above plienomcna ; afterwards we shall be able to 
judge whether we have arrived at any liicts capable ol furthering 
our acquaintance with the moving powers of the circulation. As 
Dr. Whl .:>oii Philip is l.iK' l;ist iuithoi\ou our subjeul whose writ- 
ings I Inive jierused; I slui^l|ak(^ the libi rty of (piotiiig the Ibl- 
lowing periods froiiu Iiis ^Utiiui)le essuy/^' so as to give iny 
readers a c(;^Tcct statenK.iil of llie ideas eniortained liy Dr. 
PJiilip, as to the iiatur(.‘ arid line iiilhicuco exercised l)y tlui inhe - 
rent dilating power of the heart, and aUo the resilience of the 
lungs. What jiurpose then/’ says Dr. Philip, is served by 
the dilating power of the ventricles iiuaeased by the tendency of 
the lungs to collapse ! It hivours tin? entrance of th(‘ l)lood sud- 
denly propelled into it by the coutrartiou of the auricle; and 
file degree of dilating power is well ))roporlioned to tliis office. 
Without this dilating pow er, the tendency of the ventricle would 
be to remain in a state of collapse alter the systole, and part of 
the power of the anriclfi w ould be expended iii dilating the ven- 
tricle. Here, as in numy other instances, both in man and the 
inferior animals, w^e see nature saving the muscular by the sub- 
stitution of the elastic jiovver,” Jn the last sentence we perceive 
Br. Philip recognizing elasticity to be the nature of the inherent 

• Some Ol"'ervation» relating to the Towers of Circulation, Sec. jMccUco-Clur, Trans. 
Vol. xii. Part. il. 
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power which enables the ventricles to dilate themselves. Pray 
•what is the nature of the action of an elastic body 1 Mr. John 
Hunter thus defines it : “ The action of elasticity is continual, 
and its immediate effects are produced wheneveV the resistance 
is removed J by which it may be distinguished from other 
powers ” * From our definition, we learn that the action of an 
elastic body is permanent, and that as soon as the resisting 
power which retains it in a forced position is removed, that it 
immediately regains its natural state of rest. In order to the 
elucidation of our problem, we shall admit the body of the left 
ventricle of the heart to be possessed of an elastic ])i'operty. As 
the systole of the ventricle throws the elastic property into a 
forced position, and as the ventricle remains for some time after 
its last systole in a comparative state of collapse, wo'have only 
to do away with the influeucf! of the power which retains it 
during that period in that stale, and the elastic property will 
instantly restore itself lo its natural jiosition* Before we set 
about releasing it from its constrained situation, we shall inquire 
into the nature of tin; poAver which wo have lo contend with. 
As a state of relaxation in a muscular fibre succeeds the state of 
contraction, it follows that the action of the muscular fibres of 
the walls of the ventricle cannot be the cause of the confinement 
of the elastic property in its uimalural ])osil,iuii, for we admit 
contraction to he the last motion of the veiifricle. The resisting 
power then ••uist arise tVuin the piojuii , 'u of a portion of the 
blood into the aorta lioiu the c.oity ol liu; vciil.icle by its sys- 
tole, without its being able (oy its elasticity or ui five power of 
dilatation) to draw' its wonted su])j)ly ia return from the auricle, 
on account of the latter being iiselfih prived of its usual supply. 
Therefore, as the elastic property < i deavours by its reaction to 
regain its uatnra! state : t rest, a t jhdency to lorm a vacuum in 
the cavity of the ventricle must he t^e n;sult, which effectually 
retains the elastic property in it e.onstnuiied po.sifloii. ]Vow if 
we can establish a cumimmieation helwi ( ii (he cavity of the 
ventricle and the exterior air, it is evidinit that we shall do 
away with the teiuleney to a vacuum, and conseipiently*vvith the 
resistance offered to the reaction of the e.lusUc property. Such 
a communication is easily (.'st-.ihlished without doing any injury 
to the walls of the ventricle, by opmiing one of the puimonary 
veins, near their junction with the auricle. In the narration of 
our experimental investigation, wc are ini'oruual that after such 
an expedient was had recourse to, that no such phenomenon as 
dilatation of the ventricle was remarked. Therefore if we can 
depend on the correctness of the ohsorvaJions during the above 
experiments, and if observations under such circumstances can 
be relied on, we must conclude the active power of dilatation, or 


On the Blood. 
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the action of the elastic property of the auricles and ventricles, 
to be either ideal, or to be so extremely feeble, as to be capable 
of evading our senses under the most favourable situation in 
which we can ‘place the organs for inspection. Vox I can 
scarcely conceive it possible to devise more decisi’. e modes of 
ascertaining the existence of such a power, though ever so 
trifling, than those had recourse to. 

Further, as the action of an elastic substance is as perfect 
after the extinction of life, until the process of putrefaction 
destroys its texture, as during the existence of the animal; by 
examining a heart detached, after its absolute death, or after 
its utmost contraction by the vis mortua, we can readily 
satisfy ourselves, whether the walls of the ventricles have 
any elastic property that can be appreciated. If we find a heart 
contracted, and on jiressirig its body so as to flatten it, that it 
does not present to our senses a. disj)osition U) rc'cuverits natural 
shape similar to'* what we witness in the truly elastic arteries 
whose roots are attached to its base, v\ hat inIVrence are we to 
draw ? ^^^hy certainly we must n(*e(l iiifer that it 'possesses no 
greater elastic ])roperly than muscles ine.oinmon. d’lu) condition 
of the heart greatly depends on the state of the animal when 
killed. Fat beasts (niore particularly slieep), from their un- 
wieldiness, and from the action of their diaphragms being 
restrained by their obesity, are easily (nerdriven, and sometimes 
on their way to the slau^httn-house, to prevent tiieir sulfocating, 
they are obliged to be ‘‘ sluvk ; ’’ or from urgeney» they are killed 
while yet breathless and larady to faint. The light ventricle of 
the heart of an animal killed in such a plight is found to be 
gorged, and (he reason appears to me to be obvious. As the 
blood is more or h'ss ole^irueU'd hi its passage through the 
lungs, previous to the suc^ng of tlu- animal, the pulmonary 
artery and the cavitie*s of t,lie riirlit sidti oftln^ liearlarti necessa- 
rily more or k\ss gorg(?d, and t^‘e ventricle and pulmonary artery 
must remain so ; for during the time the animal is blec^ding to 
death, a small portidii only of the lilood which they contain at 
the time*the animal is stabbed, can pass into the system of the 
pulmonary veins, for want of pure air in the air cells of the lungs 
to enable it to iindeigo tlie inyslerious change in the rcte iMal- 
pighii. Thus the riglit veiilrich*, will be large and flabby, or 
with its muscular libies relaxed after the pluck is extracted ; for 
in consequence of its being retained in a state of extension, the 
action of the \is mortua is prevented from affecting its muscular 
fibres. When an animal is killed by dividing the blood-vessels 
of the neck without any j)revi(Hi.s obstruction in the lungs, tlien 
no engorgement can lake place in tlie right vcuitricle, for the 
blood rushes with unusual impetuosity towards tlie point where 
there is the least resistance, and in a few minutes nearly the 
whole of tlie blood in the body escapes through the artificial out- 
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lets. I think the gorged state of the right ventricle of the heart 
of an animal when killed, while breathless and faint, to be 
another evidence in support of my opinion, th^t prostration of 
strength, arising from short continuance of anxious exertion, is 
the immediate etiect of an obstruction of blood in the lungs.* 


Article VII. 

# A Table of Equivalent Numbers. 

[SiNCK the publication of any tableofecpiivaliuits in the Annals, 
various important additions have been made to this department 
of chemistry ; new editions of Dr. Thomson’s and of Dr. Henry’s 
treatises on clieiuistry liave appeared, and Mr. Brande has pub- 
lished a tabh; in the Institution .lournal. In the present table, 1 
have inserted corrections obtained from various sources, and 
a few as the results of my own ex[)eriinents.' — Edit.} 
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70 
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72 
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54 
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64 
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i 
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54 
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46 

chloric 
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36 
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^crystallized { 4 water) 

72 
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50 
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92 
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28 
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' 
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20 
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5.S ' 

Miclactic 
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crystalliml (2 water) 


70 
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50 
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40 
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> 
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49 
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sulphurous , 

32 

fluoric 


17 

tartaric 

• 

.fl7 

formic 
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crystallized (1 water) 

76 
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24 
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gallic ? 
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Alum (dry) . . • 

262 

hydrocyanic . 


27 
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» 
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• 

17 

Alumina . • • • 

27 
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24 

sulphate , • • 

67 

hyposulpharic 


30 

subsulphate (2 acid, 3 base) 

lie 


• Medk-al and Surreal /oumal for Uct. 1883, p. 535. * 
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Aluminum • 

• 

19 

Ammonia 

• 

17 

acetate 


67 

bicarbonate (9 water) 


79 

borate ? (dry) 

m 

39 

crystallized (8 water) 


5T 

carbonate . • 


39 
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# 
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• 
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39 
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luolylnlate . 


89 
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54 
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71 
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53 

(cryst. 1 waVir) 


02 

phosphate 


45 

phosphite 


37 

succinate 


67 

sulphate . • 


57 

sulphite 


49 

tartrate . • 


84 

potassa-tartrate 


208 

Antimony 


44 

chloride 


80 

iodide 


Ibi# 

deutoxide 


50 

peroxide 


t)0 

protoxide 


52 

sulphuret 


00 

potassa>tartratc 

f 

V 

Arseniate of ammonia . * 


79 

potash 

« , 

ilO 

soda 


94 

Arsenic . 


38 

acid 


02 

chloride 


V 

iodide • 


V 

Arsenious acid 


54 

Ajs^te 


^ 11 

Barium . 


70 

chloride 


106 

iodide 


195 

peroxide 


SO 

^ phosphuret . . * 


82 

sulphuret 


86 

Barytes • 


78 

acetate • » 

• 

128 

arseniate^t • • 

* 

140 

arsenite . • 

• 

132 


benzoate . * 

• 

198 

borate * 

• 

100 

carbonate 

• 

100 

chlorate 

• 

154 

chromate • • 


130 

citrate 


136 

hydrate . • 

• 

87 

iodate 

* 

243 

nitrate • 

• 

132 

muriate (cryst. 1 water) 


124 

oxalate 

• # 

114 

phosphate 


106 

phosphite 


98 

succinate 


128 

sulphate 


118 

sulphite 


110 

tartrate 

• 

145 

tungstate 

• 

19S 

Benzoic acid 

* 

120 

Bicarhuretted liydrogen . 


7 

Bismuth 


72 

acetate . * 


130 

arseniate • 


142 

benzoate . 


200 

chloride , 


108 

citrate 


138 

iodate 


245 

iodide 


197 

nitrate 


134 

oxalate . . 


116 

‘oxide 


80 

p]u)s)>hate- . 


107 

phosphuret . 


84 

sulpluite 


120 

sulphuret . 


88 

tartrate 


147 

Boracic acid 


22? 

acid crystallized (2 water) 


40 

Borax (8 water) . 


158 

Boron 


6? 

Cadmium 


56 

carbonate 


86 

chloride 


92 

iodide 


181 

nitrate • 


118 

oxide 


64 

phosphate . » 

• 

92 

phosphuret , 

• 

68 

sulphate 


104 

aulphuret » 

• 

72 

Caloium 


20 
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cliloridc 


« 

56 

hinacetate 

• • 

180 

fluoride 


* 

36 

cry St. (3 water* dist, verdi^is) 207 

iociidc 


* 

145 

subr.cetatc ( 1 acid 2 base) • 

210 

oxide (lime) 



28 

carbonate (anhydrous) • , 

102 

pho.sphuret \ 


• 

32 

(2 water, malachite) ♦ 

111 

flulphurct 


• 

36 

iodide 

• • 

189 

Calomel , 


• 

236 

perchloride . 

• 

136 

Camphoric , 

> 

« 

v 

pernitratc 

• • 

188 

Carbon . 


• 

6 

persulphate . 

• 9 

160 

perchlovide 

• 

• 

120 

crystallized (10 

water) 

250 

protociiiuride. 

• 


42 

pcrpliosphate 


136 

subc’doriilc 

9 


48 

phosphuret . 

• 

76 

liydrocbloride 



50 

protochloriile 


100 

oxide 



n 

protoxide 

• * 

72 

pboHphuret . 



18 

peroxide 

* 4 

80 

sulpburct 



88 

sulphuret 

• • 

80 

Carbonic acid 



22 

Corrosive sublimate 

• 

272 

oxide 



14 

Cyanogen 


26 

Carburet of azote. 



20 

Fluorine 

• • 

16 

sulplmr 



88 

lilucina 


26 

phos])horus , 



18 

Glucimaii 

• t 

IS 

Carburetted Jiydroj^en 



8 

Gold 

• • 

200 

Cerium . 



46? 

chloride 


236 

Chloric acid 



76 

iodide . 


325 

(ddorine 



86 

protoxide 

• 1 f 1 

-=20S 

(’’.irondum 



2H 

P'^.ie 

It- 3 

«22I 

deutoxide 



44 

! stiip’m*.: i 

1^3 

^-248 

oxide 



8b 

cliloride of. \ sodinin (dry) 

296 

Cuba! t 



26 

cryVuuIuctl, 8 

water 

368 

acetate • 



M 

i Hydrogen 

* • 

1 

arveniate 



96 

1 Iodine 

• 

125 

benzuate 



154 

1 Iron ^ . 


28 

borate 



56 

protochbjride 


64 

carbonate 


9 

56 

jH-nhluride 


82 

clilovide 



62 

peroxiii ' 

r • 

40 

citrate 


f 

92 

pnitoxide^ . 

• • 

36 

iodide 



151 

sulphate (.dry) 

* • 

76 

nitrate 


• 

88 

crystallized (7 water) • . 

139 

oxalate 



70 

persul(«huTet 

. 

60 

peroxide 


• 

V 

protosulphurct 


44 

phosphate 



62 

Lead ^ 

• 

104 

phosphuret . 



38 

acetate 

• 

162 

protoxide 



34 

crystallized (3 water) 

189 

sulphate (dry) 



74 

sub-binacetate 


274 

crystallized (7 water) 


137 

sub-tritacetate 


386 

sulphuret 



42 

arseniat^! 

• • 

174 

• 

tartrate * 



101 

benzoate 

• 9 

232 

Columbium 



144? 

borate 

9 « 

134 

Copper . 


9 

64 

carbonate * 

• f 

134 

acetate 


• 

130 

chlorate 

• # 

188 

cry8t.(0 water. Com verdigris) • 184 

^ chloride • 


140 
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chromate- * 



164 

Magnesia • 


20 

citrate 



no 

ammonia-phosphate 

« 

93 

deutoxidc 



116 

borate ? 


42 

iodate 



277 

carbonate 

• 

42 

iodide 



229 

hydrate 

• 

29 

molate 



182 

muriate 


5T 

molybdate . 

• 


184 

nitrate 

» 

74 

nitrate 

• 


166 

phosphate 


48 

oxalate 

« 


148 

sulphate (dry) 

• 

60 

peroxide 


• 

120 

crystallized (7 wat 

:r) . 

123 

phosphate 


• 

140 

tartrate 


87 

phosphite 


« 

182 

Magnesium 


12 

phosphurct . 



116 

chloride 


48 

protoxid* 



112 

iodide 


137 

iuccinate 



162 

phosphuiet • 


24 

sulphate 



152 

•ulpliuret 


28 

sulphite 

- . 


144 

Mangc^nesc 


28 

sulphuret 



120 

acetate 


86 

tartrate 



179 

benzoate . r 

r 

156 

Lime 



28 

carbonate 


58 

acetate 



78 

chlorate 


112 

arseniate 



90 

chloride • 

% 

64 

benzoate . 



148 

citrate 


94 

biphosphate , 



84 

deutoxidc 

• 

40 

borate 



50? , 

oxalate 

* 

72 

carbonate 



50 

peroxide 


44 

chlorate 



104 

phosphate 


61 

chloride 



64 

phosphuret . 


40 

citrate 



86 

protoxide , 


36 

chromate 



80 

succinate 


86 

hydrate 



37 

'sulphate 


76 

iodate 


« 

193 

tartrate 


103 

muriate cryst. 

(5 water)* 


110 

Mercury 


200 

oxalate / , 



61 

bipersu]])hate 


296 

phosphate 



56 

bisuljduirct . 


232 

phosphite 



48 

bicyaniiret . 


252 

succinite 



78 

pcrchh>ride . 


272 

sulphate 



68 

pcriialidc 


450 

crystallized 

(2 water) 


86 

pernitrate 


324 

sulphite 



60 

peroxide 


216 

tartrate 



' 95 

perphospliate 


272 

tungstate 



148 

pcrsulpliate . 


256 

LIthia 



IS 

protochloride. 


236 

carbonate 



40 

protonit rate . 


262 

nitrate 

> 


72 

protosurlphate 


248 

phosphate 

« 


16 

protoxide 


208 

sulphate 


• 

58 

Molybdenum 


48 

Lithium 


• 

10 

protoxide 


56 

chl6nde 


t 

46 

Nickel 


29 

iodide ^ 

r 


135 

acetate * . 


87 

iul|>huret • 

• 

• 

26 

arseniate 


99 
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tjnzoate 


167 

borate • 


70? 

borate 

• 

59 

carbonate 


70 

carbonate 

• 

59 

chlorate 


124 

chloride 

• 

65 

chromate . * 

4 

100 

citrate •• 

• 

95 

citrate 

• 

106 

iodide 


154 

hydrate 

* 

57 

nitrate 


91 

iodate 


213 

oxala • 


73 

molybdate . 


120 

peroxide 

* 

? 

nitrate 


102 

phosphate 


65 

oxalate 


84 

phosvphuret . • 


41 

phosphate 


76 

prol.^xtde • • 


37 

quadroxalatc. 


192 

aulpJtatc (dry) 

• 

77 

succinate 


98 

crystallized (7 vatcr) 


140 

sulphate 


88 

^nlj>buret 


45 

sulphite 


80 

tartrate 


104 

tartrate 


115 

Nitric oxide 


30 

tungstate 


168 

Nitrogen 


1 1 

Potassium 


40 

Nitrous oxide 


22 

chloride 


76 

Olefiant gas 


7 

iodide 


165 

Ofliniuni 



peroxide 


64 

oxide 


V 

phosphuTct . 


52 

Oxygen 


8 

])rotoxi(lc (dry) 


48 

Jhdladiuui 


p 

sulphurct 


56 

oxide 


r 

Tlhodium 


41 ? 

riiosplionis 


12 

,* I ^ (Ic 


60 

carburet 


18 

proto V Mr 

• 

52 ? 

chloride 


4'^ 

Selenium ? 


41 

perchloridc * 


84 

Silica 


16 

sulpha ret 


28 

Silicium . 


8 

Jhatiniun 

« 

96 

Silver 


no 

araiTionia-niuriatc 


190 

ac^etatc 


168 

perchloridc 

4 

142 

arson iatp 


ISO 

peroxide 

k 

112 

arsenite 


172 

bi-])hosp]mrct 


120 

hen/o,jr . 


238 

bi-sulpharet 


128 

borate : 

• 


140 

Potash (dry) 


48 

carbonate 


140 

acetate 


98 

chlorate 

• ^ 

194 

arseniate 


110 

chloride 


146 

ar senile 


102 

chromate 


170 

benzoate 


168 

^itratc 


176 

^ bicarbonate - 


92 

iodate 


283 

crystallized (1 water) 


101 

iodide 


235 

bichromate • • 


152 

molybdate . 


190 

binarseniate . • 


172 

nitrate 


172 

binoxalate. . 


120 

oxalaty 

A 

154 

_ t 

bipbospliate • » 


104 

oxide 

• 

118 

bisulpbate . 


128 

phosphate 


J46 

crystallized (1 water) 


137 

sulphate 

• 

158 

bitartrate 


182 

sulphite 

4 

150 

crystallized (1 water) 


• 191 

sulphurct 

• 

126 



190 
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t&Ttrate 

• 


185 

Sulphur . 

16 

tungstate 

• 

• 

238 

carburet 

38 

Soda 


• 

32 

chloride 

52 

acetate 

• 


82 

iodide 

111 

crystallized (6 water) 

• 

136 

phosphuret . 

28 

arseniatc 



94 

Sulphuretted hydrogen 

17 

arsenite 



86 

Tannin ? 

71 

benzoate 



152 

Tellurium 

38 

bicarbonate * 


# 

76 

chloride 

74 

borate ? 


* 

54 

oxide 

46 

carbonate (dry) 



54 

Tin 

58 

crystallized ( 1 1 water) 

• 

153 

bisulphurct 

90 

chlorate 



108 

iodide 

183 

chromate 



81 

peroxide • 

74 

citrate 



90 

juotoxidc 

66 

hydrate 



41 

pcrcliloridc . 

130 

iodate 



197 

protochloridc 

94 

molybdate • 



104 

sulphuret 

74 

nitrate 



86 

phosphuret . 

70 

oxalate 



68 

Titanium • 


succinate 



82 

Tungsten 

96 

sulphate (dry) 



72 

Tungstic acid 

120 

crystallized (10 

water) 


162 

Uranium • 

? 

sulphite 



64 

oxide 

p 

tartrate 



99 

Uric acid 

45? 

and potash 



214 

Water . 

9 

Sodium , 



-.1 

Yttria 

40 

chloride 



60 

Yttrium ? 

32 

iodide 



149 

Zinc 

34 

pliosphuret . 



36 

acetate 

92 

peroxide 



36 

. arseniate 

104 

protoxide 



32 

benzoate 

162 

sulphuret 



40 

borate 

61 

Starch ? 



112 

carbonate • 

64 

Strontia 



52 

chlorate 

IIS 

acetate 



102 

chloride 

70 

borate ? 



74 

citrate 

100 

carbonate 



74 

iodate 

207 

citrate 



110 

iodide 

159 

hydrate 



61 

nitrate 

96 

> muriatf (cryst. 5 water) 


. 134 

oxalate 

78 

oxalate 



88 

oxide 

42 

phosphate 



80 

phosphate 

70 

sulphate • 



92 

phosphuret . 

46 

tartrate 



119 

succinate • 

92 

Strontum 



44 

sulphate (dry) 

82 

chloride 



80 

crystallized (0 water) 136 

iodide 



169 

sulphite 

74 

phosjJhuret . 


• 

56 

tartrate 

no 

sulphuret • 

• 

• 

60 

Zirconia . 

45? 

Sugar 

• 

• 

p 

Zirconium 

37? 
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Hydrogen 

Carbon #. 

Horon ? 

Bicarburetted hydrogen . 

Oxygen 

»Silicium . 

Carburetted hydrogen 

Litliiuili 

Magnc.sium 

rhosphorus 

Dio^phurcttcd hydrogen . 
Nitrogen 

(’arbonic oxide . 
liihydrogurct of phosphorus 

Sulphur . 

2 Oxygen. 

lliiorinc . 

Amnionifi 

Sulpiiurctted hvv'rogcn 
.Hydrofluoric arid 
Alumiinn 
Lithia 

I'hosphuret of carbon 
(Tluciniim 
>rata 
Alnniinmn 
Phosphorous acid. 

Magnesia 
Calcium 
( arbonic acid 
Nitrous oxide 
lloracic acid ? 

Fluoboric acid ? , 

Sodium . 

PhospliuTCt of magnesium. 

3 Oxygen 

Hyposnlphurous acid 
Fluosilicic acid 
Crlucins , 

Alumina 

Cyanogen 

SulphuTct of lithium 
Cobalt • , 


TABLE IL 


1 Hydrocyanic acid. , 

3 Water . 

Sulphurct of magnesium 

Alumina 

7 

Lime 

g Pho.sphoric acid . 

Phosphurct of sulphur 
9 Iron . 

^Manganese 

Chromium 

I o 

Hydrate of magnesia 
Nickel 

Nitric oxide 

U 

jiulpburous acid . 

Soda 

Phosphurct of cah iuin 
Yttrium? 

4 Oxygen 

Protoxide of cobalt 
n /inr 

Chlorine 

I Ifyposulpliuric M id 

Protoxide of iron 
IS 

— manganese 

- ' ' chrOmiuni 

^ » 

Peroxide of sodium 
Pho.sphuret of 
SulphurVt »f calcium 
?0 Chloride of s alcium 
Oxalic acid (dry) 

Water . 

2^2 Muriatic acid 

Phosphite of ammonia 
Protoxide of nickel 
Hydrate of lime . 
Zirconium ? 

Formic acid 

Sulphurct o*f carbon 
Arsenic . 

Tellurium 


Borate of ammonia ? (dry) 
Fluoboratc of ammonia ? • 
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Boracic acid (crystallized . 

•I 

Hydrochloride of carbon 

Sulphuric acid * 

Carbtmate of lime 

Potassium 


Borate of lime 

Yttria? . ' 


Acetic acid 

Sulphuret of sodium 


Sulphuret of zinc. 

Carbonate oflithia 

40 

Succinic acid ? 

Dcutoxide of manganese . 


Chlorocarbonie acid 

Peroxide of iron . 


Chloride of sulphur 

Phosphnret of manganese 


Protoxide of rhodium 

Phosphurct of iron 


Phosphurct of potnssitmi 

5 (4xygen 


Protoxide of antimony 

Hydrate of soda . 


Strontia • 

Phosphurct of nickel 

•} 

(’)iromic acid 

Selenium ? ' . 

J 

Oxalate ofammeujia 

Dry nitric acid • 

Protochloridc of carbon . 
Oxide of zinc . , . 


JMuriate of ammonia 

42 

( 'arhonatc of stala 

Carbonate of magnesia - 

Protoxide of cerium 

Borate of magnesia ? 


Sulphuret of cobalt 


Arsenious acid 

6 M'atcr . 


Protoxide of chlorine 
Strontium 

Peroxide of manganese . 
Deutoxidc of Clironiiuni . 
Rhodium ? 

Protosulphuret of iron 
Antimony 

Phosphate of aniinonia . 
i^irconia ? 

o 

Sulphuret of nickel 
Uric acid ? 

5 W^ater 

Nitrous acid 
Chloride of lithium 
Pliosphate oflithia 
Phosphiiret of zinc 
Oxide of tellurium 
Cerium ? 

Protochloridc of phosphorus 
Potash (dry) 

Phosphate of magnesia . 
Suhchloridc of carbon 
Molybdenum ? , 

Chloride of magnesium . 
Phosphite of lime ? . 

6 Oxygen 


41 

45 

> 46 

j 

V 

> 48 


Sulphuret of pcuassiiim . 
Deutoxidc of aiuiniony . 
Chloride of calcium , 
Piu)sp}\ate of lime 
Phosphurct of strontium , 
Prottfxidc of molybdenum 
(’arhojifttc of cobalt 
lioraU* of col>aU ? 

(’admiuni ♦ 

7 Oxygen , • 

Sulphate aainjonia 
Hydrate of.petash 
Borate of ammonia (2 water) 
JMuriatc of magnoia 
Tin 

C'abonatc of manganese . 
Sulphate of lithia 
Citric acid (dry) * 

Ihiratc of nickel ? 

Acetic acid crystallixed . 

( arbon ate of nickel 

Chloride of sodium 
Pcrsulphurct of iron 
Peroxide of rhodium 
Phosphate of soda 
Sulphate of lime • 

Sulphate of magnesia (dry) 


Sulphite of a^imonia 
liquid sulphuric Acid (I water) 


49 


Sulphuret of antimony 
Peroxide of antimony 


[March, 

•1 

50 

J 

• j 

' 'r 52 

53 

■ i> 64 

J 

o 


5fi 


5T 

J 

59 


y 60 
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Hydrate of strontia 

Phosphate of cobalt 

Chloride of cobalt 

Arsenic acid 

Clilorocyanic acict 

Oxalate of ammonia (I water) 

(tiilhV acid 
7 Water . 

Peroxide - '' })otassium 
Sulphite rf Noda . 

Chloride ol n'».»,n<^ancsc 
Proiochloride of iron 
Oxide of cadmium 
Cojiper . 

.Molybdoiis acid . 

Sulplmret of molybdenum 
J*liospliato (^fmanJ^anc^c . 

( hloride of lime > 

S 0\y{;cn 
Carbonate of zinc 
Horate of zinc > . 

Oxalate of lime . 


(»l Liquid nitric acid (2 waUr) 


62 




Crystallized oxalic acid (1 
H AVater . . . 

Sulphate of soda (dry) 
Nitrate of lithia 
Protoxide of copper 
Oxalate of manganese 
Pismuth 
Alolybdic acid 
Sulphuret of cadmium 
( ':i.rh(»nate of strontia 
Borate of strontia ? 

0 OxytTcii 


water) 


f Ixalate of nickel 


61 


Nitrate of magnesia 
Sulphuret of tin , 
Peroxide of tin . 
Sulphite of zinc 
Milphafc of co])aIf (dry) 
Chloriile of tellurium 


J 


(’itrate of amnif'ni.i 


Cilloride of nickel 
Phospliate of nickv' 

Protoxide of tin 
Sulphate of alumina 

Sulphate of ahunina 
Tart'irie acid (dry) 
-Acetate ot ammonia 
Succinate of ammonia 
FeTroeyanic acid 

Peroxide of chh^rine 
Sulphate oi lime 
Phosphuret of cadmium ? 
Oxalate of soda . 


M-?d - . .*) 

(r; • >r^ avid (2 water) • 

CryNtalli/ed tart ’ri • ..] (( water) 

66 ( hloride of ])Otassr' n 

' Phos])hatt oi potash , . V 

I Phosphuret (»f copper . ' 

Bi-carhonate i»f soda (drv) 

07 j ProtosuljAhate (*f uMTkrancsp .| 

' *- iron 'diy) . J 

Sulphate of in. fs« l { dry ) . 


Baryta . 

6S A ct tat c of lime . 

Succinate of lime . 



Carbonate of potasli . 

Borate of potasli ? 

Oxalate of cobalt 
Chloride of zinc . 

Phosphate of zinc 
Barium . 

Acetate of magnesia 
Phosphuret of tin 
Alalic acid 

Nitrate of ammoma 
Tannin Y 

New Series, voi,. vii. 


70 


71 


Arseniate of ammonia 

Bi-carl •natc of ammonia (2 water) 

<)xalate of zinc • . . 


Sulphite of potash 
Oxide of bismuth 
H) Oxygen ^ . 

Peroxide of copper 
ProtoMilphuret of copper 
Chromate of lime. 
PltoRphate of strontia 
Chloride of strontium 


0 
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Cliloride of antimony 
Sugar ? , 

Nitrate of lime 
Phospliiiret of barium 
Pcrchloridc of iron 
Sulphate of zinc (dry) 

Acetate of soda 
Succinate of soda . 

l>i-chIoride of phosphorus 
rhosphurct of bismuth 
Tli-phosphatc of lime 
I’Jiromateof soda * 

Av’^jtatc of co) alt , 

CKalate of potash 
Tartrate of ammonia 

Arsenite of sotla . 

Sulphate of lime cryst. ("2 uatrr > 
(’arlumato of cadmium 
Acetate of manganese 
S u ccinat c of in an gan esc 
Peroxide of l>arimn 
Sulphurcl of baiium 
Nitrate* of soda 
( 'itrate ot‘ lime 

Acetate of iron 

Jlydratod baryta . 

Acetate of nickel . 

Tartrate ol‘ magnesia 
Sulphate of jxftash 
Sulphurct of liismulh 
Nitrate of cohadt. . 

Oxalate of strontia 
1 1 Oxygen 

IMolyhdate of ammonia 
Arsciiiatc vf lime . 

10 Water. 

Nitrate of manganese 
Ili-sulphuret of tin 
Protonitrato of iriin 
Citrate of soda 
Nitrate of nickel . 

Pcrchlorio acid 

^Bi-carbonate of potash (dry). 
Chloride of cadmium 
Citrate of cobalt . 

Phosphate of cadmium 
Sulphate of ^strontia 
Acetate of zinc 
Succinate of zinc . 


of Equivalent Nimhers. 

C’hloratc of ammonia 
Ammonia-phosphate of magnesia 


81 


V 82 


1 


[March 

93 


S4 i 


HC) 




91 


Citrate of manganese 
Protochloride of tin 
Arseniate of soda . 

Tartrate of lime . 

I (dtrate of nickel . 

j 

1 Arseniate of nickel 
i Platinum 
Nitrate of zinc 
! Tungsten ? 

12 Osygui 

Succinate of potasli 
Aceia.re of potash - 
PIiMsp]uto of baryta 

'Partrate of soda , 
r^cniate of nirkel 
n Water 


( ’arh^male of baryli s 
’ >nrate (»f bar\ tes 
PerMilpbate o{ iron 
( itrate of zinc 
I Pnitocldoridc of eoj)p< 

S7 ^ Cliromate ofpotasb 

l»i-carbonatei.'f‘ potash cry 

; 'i'artrcvte of cobalt 
I Nitrate of potash . 

I Acitate of strontia 
.\rseuite of jiotash 
Carbonate of copper 


Prntotartrate of manganese 


I — ^ — iron 

! 

90 Bi-phos])liate of potasli 
Chlorate of lime , 
Arseniate of zinc . 


I I\IoIybdatc of soda 
I Tartrate of nickel 
j Sulphate of cadmium 
I I.ead 


Ammonia-phosphate of soda 
92 SacJactic acid ? 


Chloride of barium 
Phosphate of barytes 
Citrate of potash . 
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Chlorate of soda « 
phosphate of bismuth 
C'hloride of bismuth 
1 2 AVater ^ • 

f ’ryst, nitrate of lime (3 water) 

Nitrate o'’ 'txontia. 

Silver 

.^hiriate rt' lime rryst,(j water) 

Ar‘'euiaiv. of ])ota^li 

Tartrat. /me . 

('itrate of stroutia 
Sulphite of barytes 

Proloxide of lead , , 

Clilorate ofinanjj;aiiC''e 

Oxalate (*f ])arytes 
Tartrate of pota^'li 

'» 

I’hosphiivet of lca(l 
Oxalate of' biMuuth . 

Dcutoxide of lead 

( 'vyslalli/ed earhoiiate of soda (' 

u'litcr) . . . HT 

l:i Water. 


Bi-sulphate of potasli 

Protoxide of rhodium 

• 

Succinate (d' barytes 
Acetate of barytes 

Acetate of bismutli 
of Clipper , 

Chromate of barytes 
Pen liloride of tin 

Nitrate of l)arytes 
Arseiiitc of barytes 
IMiospbife oflead . 

Nitrate of lii'iUtut!-. 

(. arbonale of lead 
Jh>ratc of lead . . 

Pnitotartrate of tin* 

lodivle of litbium . 

1.5 M ater 

Perebloride of copper 
A«'etate of soda crjst. (tJ water) . , 
Citrate of barytes . . • f 

Sulphate of zinc crysb ( water) 
I*i‘-ohoM>b-.te of copper • 
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Hydrated carbonate of ammonia 
.'sulphate of baryfes 
Niir lie of cadmiimi 
Chlorate of zinc • , 

()xul(M)f silver 

Tartrate of St ronlia 


118 


119 


Perovide of lead . 
Sulphate i>f bisniulU 
Sulphuret of iead . 
Tungstic acid 
^lolybdate of pota^h 
IVinoxalate of potasli 
llen/oic acid 
Percliloridc ol carbon 
Rhodium r 


V2( 
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Crystallized sulphate of magnesi 

.i 

123 

(7 water) 

Odoratc of potash 

■) 

■i 


Muriate of barytes (5 water) 

121 

iodine 


125 

Uydriodic acid 

Sulphuret of silver 
^4 Water. 


*126 


fb-udpf.M • potas]' cry.sialHzcd 
d w aler ' 

Iodide of p’ os[ b 1 * .5s 

lua'^nesiuni 

Sulphate of cobalt fcrystalli/tcd* 7 
watery . . . .j 

( 'ifrate* of bis’#ur It . • 

C'r\M. sidpli.itc i>f iron ('? water) , 

' \ 

( )xyrblura»t- .‘f potasll , 

Chloride of Icav^ . , 

P)io‘-]>]iate of lead . * . 

Salpliate of nickel (crystallized 7 j 
water') ... ^ 

Arseniate of luirytcs , 

t'arbonate of silver 
Borate of silver ? . 

Iodide of sulpluir , 

A rseniate of bismutli 

ff 

Starch? . . . O 

Hydri(Hlate of ammonia . 

Siilpliitc of lead . 

Colunibium ? 

J’eroxide of rhodium ? 

16 AVatcr, , * 

2 


128 

130 

132 

134 

135 

136 

13T 

138 

139 


140 

141 

142 

143 

144 
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Tartrate of barytes 

‘J 145 

Iodide of calcium 

Chloride of silver . 

146 

Phosphate of silver 

Tartrate of bismuth 

. 147 

Benzoate of lime . 

0 

Tungstate of lime 

. \ 148 

Oxalate of lead . 

J 

Iodide of sodium . 

. 149 

Cryst, nitrate of barytes (2 water) ) 

Sulphite of silver . 


Iodide of cobalt . 

. 151 

Sulphate of lead . 


Benzoate of soda . 
Bichromate of potash , 

* ^ 152 

Columbic acid 

•J 

Carbonate of soda (crys. 

1 1 water) | 

17 Water 

. (■ ■ ■ 

Chlorate of barytes 


Benzoate of cobalt 

•j- 157 

Iodide of nickel . 

Oxalate of silver . 

■ j 

Benzoate of manganese 

. 156 

Sulphate of silver , 

; ;i 

Benzoate of nickel 

Borax (8 water) . 

. . 156 

Imlide of^dne 

. 159 

Persulphate of copper (dry; . J 60 

Chloriodic acid 

\ 161 

Crystallized sulphate of 

soda (10^ 
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19 Water . . .171 


water) 

Succinate of lead . 
Benzoate of zinc • 
Acetate oti'lead 
18 Water 

(Ihromate of lead . 
Iodic acid 
Iodide of potassium 
Nitrate of lead 
Acetate of silver . 
Tungstate of potash 
Benzoate of potash 

Iodide of antimony 
Iodide of strontium 

Chromate silver 
Citrate of lead 


} 162 


164 


165 


166 


168 


166 


170 


Nitrate of silver - 
Binarseniate of potash 
Arsenite of silver . 

Arseniate of lead . 

Citrate of silver . 

Tartrate of lead * 

Binacetate of copper 
Arseniate of silver 
20 Water. 

Iodide of cadmium 
Bi-tartrate of potash 
lodatc of ammonia 
Malate of lead 
Iodide of tin 
Acetate of copper (crys. 6 water) 
Tartrate of lithia and soda 
3Iolybdate of lead 
Tartrate of silver . 

Pernitrate of copper (dry ) . 

( lilorate of lead , 

1 rotoxide of platinum ? . 

Acetate of lead (cryst. .1 water) 
Imlide of copper • . 

5foIyhdate of silver . 

.Bitart rate of])otash (cryst, 1 water) 
Quadroxalatc of potasli 
lodatc of lime 
Chlorate of siher . 

Iodide of barium . 

Iodide of bismuth 
lotlate of soda 

Tungstate of barytes 
Benzoate of barytes 
Benzoate of bisnuub 
Mercury . 

Cold • , 

Binacetate of copper (cryst, S water) 

lodatc of zinc 
Protoxide of mercury 
gold . 

Potash-tartrate of ammonia 

Subacct.*ite of topper 
Pbosphuret of mercury . 
lodatc of potaish * 

Tartrate of sock and potash 


;} 


} 

} 

} 


172 

174 

176 

179 

180 
181 
182 

IBS 


} 


]h:} 

188 

180 

190 
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J02 
VXi 

194 

195 

197 

198 

200 

207 


208 

210 

212 

2\:i 

214 
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1824.] Col, Beaufoy's Astronomical Observations 


Peroxide of mercurj 
Protosulphuret of mercury 

Prototartrate of iron and potash 
Peroxide of gold ? 

Iodide of lead ^ . 

Benzoate of lead . « 

Bi-sulphi . ttt of mercury . 
Iodide of siJver 
J*rotochlonde of mercury . 

-jroia 

Tungstate of silver 
Benzoate of silver. 

lodate of baryta . 

Jodate of bismuth. 

Sulphuret of gold ? 

Protosulpliate of mercury. 

Oystullized pcr:Ailphatc of coppi 
(10 water) 

By-cyaniiret of mercury . 
Persul])hate of mercury , 


Alum (dry) 


Periodide of phosphorus . 

Protonitrate of mercury « 

• 

► 262 

Petchloride of mercury 

'1 21* 

Perphosphate of mercury • 

Sub-binacetate of lead 

274 

lodate of lead , 

277 

lodate of silver 

283 

Bi-pcrsulphatc of mercury 

'1 296 

Ghloride of gold and sodium 

Peruitrate of mercury 

§ 

324 

Protiodide of mercury 

■t 325 

— — — gold . 

.1 

Oystallized chloride of gold and 

sodium (8 water) 


Subtriatacetate of lead 

. 386 

Periodide of mercury 

. 459 

Alum (crystallized 25 water) 

. 487 


Articlh: VIII. 

A roHo/fiical Ooset cat ioas, 1 S‘24 , 
l\y Col. Bcauf’oy, FRS. 

t 

Piushcif flcat/i, )icov Staiunoi C, 

Latitude 51*^ ^7' North. Longitude’M * t in time I' 

Jan. 17, Jhiiersion of .lupiter’.s second J b'‘ 07' 47'^ Mean Time at Busbey. 

satellite ( 00 08 Mean Time 4 iirecnwicb. 

i In contact with the) 1 

Jan. Jupiter’s third satellite. ( planet’s limb. .. J J- ^I.T.Bushey. 

(^Immersion....... 10 55 U) ) 

Jau. 29. Emersion of Jupiter’s first i 9 25 35 Mean Time at Busbey, 

satellite i 9 *20 54 3lean Time at (Treenwich. 

Jan. 31. Emersion of Jupiter’s second J 1 1 21 3ti ^Mean Time at Bushey. 

satellite ^ H 22 57 Mean Time at (Greenwich. 

^'cb. I, Jupiter’s fourth < Immer. 7*^ 48' 35 " M.T.Busbey 7*' 49 56 M.T.tir. 
satellite.... )Emer. 9 i>9 36 10 0 57 

Feb. 11. Immersion of •' a liomini by? y sideri.il Time. 

the moon ) • 

Veb. 14- Eniersiou of Jupiter’s first ^ 7 43 56 Mean Time at Busbey, 

satellite J 7 45 17 51 can Time at Greenwich. 

* According to the Nautical Ephemeris, the eclipse of this satellite ^ok place at 

I3h 35"; but the satellite immerged behind the planet, at 10'‘ 26' 31^' Greenwich 
ihne, making a difference of 2** 52' 04", 
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Article IX. 

f 

On Animal Remains found in Caves. By G. Cumberland, Esq. 

(To the Editor of the Annals of Philosophy.) 

SIR, Bristol f Dec, 2i), 1824, 

Whrn, in the A7mals for February last, you did me the 
favour to publish my remarks on the eiii;j;nuatical cave at Picker- 
ing*, which has given rise to so many unsatislbctory conjectures, 
I conl'css I was carried away with the then prevailing opinion, 
that the remains of the animals found there had been localized to 
the spot, itnd their assembliinj; therf^ i’or safely w as in that case 
not improbable at the rising of waters of the general Hood. Ibii 
1 have since felt, that the objection founded on climate is insur- 
mountable, and tlratthey could not have been dragged there by 
the hyaenas is now', I believe, the most general belu'f; fornot to 
insist on what Dr. Knox asserted at the Weriu'riau Lectures, 
reported in the PhysicalJonrnal, Ah), lb, viz. that the hvienus of 
southern Africa are not in the habit ui conveying their prey 
away into dens, it seems impossible to reconcile to reason that 
they should have ibund such ^ arious animals near together, as 
the elephant, rhinoceros, ox, liorse, hippopotamus, tig(‘r, hear, and 
wolf; or, if they hud, that they should liuve been able to etfecl 
such a labour, so much beyond their united strength, (»!* to havt'. 
destroyed all the skulls by even tlieir forc(*p jaws ; neiliuu* can 
any one be made to belicwe, could all tliisbfi proved, that such 
animals ,as these antediluvian liyieiias^ are described to he in point 
of magnitude, would linve lidl even the smallest rtuiains of such 
small bones as those belonging to tlu^ rat, mouse, raven, [>igeon, 
and lark. Ducks and partridges would have been hut a mouth- 
ful to them, /.ud it is i»oi very easy to imuguie by what iiu^aus 
they could be tible to catch tiiein any more than rabbits and 
hares. 

Let uH^’Supposc the gnawed marks on tlu' boiu^s to be esta- 
blished by comparison ; it proves nothing of their leaving hetui 
gnawed w'luu’o lliey were found ; and as to the polish ac(juired ))V 
their feci and hair passing over lliem, that really must always 
be considered as conjecluial, and proves iiotliing as to locality. 

Admit even that a considerable portion ol‘ original gelatinous 
matter (as has betm asserted) remained, it could only show that 
the period since the destruction of these animals had not been 
very extended, nottluK they died theiai. Again, if no skull was 
left entire, but only chips ibiind, and solid parts of bones, or 
angular fragments projecting through the stalagmite above, we 
should be a little cautious in naming so many species, and varie- 
ties of species, of small animals ; — even Messrs. Cuvier and 
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Clift might startle at tliis clifliculty one would tliiiik. But as 
this is a subject on which so few are competent to decide, and 
so much has been advanced on the continent supposed iriial- 
lible judges, tluit we must be silent on that head; only it does 
seem strange, that if some are so evidently gnawed, more arc^ 
not so ; and 1 do not find one in that supposed state among the 
immeji e mass that iMr. Cottle has collected from Oreston ; and 
as some <->ne must have been left if this was their den of slaugh- 
ter, whv have not their skulls been found — at any rate that of the 
lastsui V ivor ! Stress has been laid on these bones not having been 
rolled^ but J think that could not have lu'cn, or pebbles found 
with them, in the places wliere they are found ; lor if granite 
rocks have been proved to liave i)een romovial by water hundreds 
of miles, surely bones iloating in masses might liave* been con- 
ducted by currents from ry distant parts fnaa those where we 
iiiid them, ;nul being lighter they would not have mixed with 
gravel or beach stones at the retre<it ol’ the waters, but pnjbably 
washed up with mud, and entangled in each otiier, tliey I’eil into 
thes(i caviti^'S on the reliwait of' the waters, or were carried in by 
\vhirl[)OoIs, so as, after retadving many fractures, to be* deposited 
at length in a level bed such as they wen; discovered in, resting 
on the original stalagmite, and when all was dry, receiving in the 
course of ages an additional (Mjvering of a similar deposilion. 
This coiijcclure accounts also loi t-eer intermixture, as well as 
fractured st.de; I'or rolled bone, an.i •.voMd, or ivory, are only 
invariably I'ouud among aucn'nt beaciie^ of .n r. .:l such as now 
lies below the laud at SSjondiamptun, n^-ar ibist,*!, ;;.iul which 
has prodiu'cd inanv speciun en wlmn*. Vf*r the mine is (kjnnied tiv 
gravel Lord de Clitioiirs park tlnne, a deposit niiduiibtedly led. 
lliere on tlio border.^ o(' the SL \crn channel at tlui lutreat tln^ 
waters of the th»v.)d. * 

To come at tlu^ truth will lie diltl(nn(, and tie re.toie we are 
ohligi'd to Proi. Hncldand lor tin' gieal :ian\s he taken in 

bringing forward all ttiat has hitherto hem known on a subject 
that seems so strongly to coi roiiiuate tlu‘ St-ripturi: liistory of tlie 
Deluge*; but w’e must not in liie liistory ot natural eweiits look 
to any authority hut. that whiidi is louinled on circumstances 
applicable to the event under discussion, 

^'ours, &C. Cl MBKKLAN 1). 
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^ The above tables clearly show, that in severe winters the temperature 
aVPisa (which is a place of great resort for invalids) and at Penzance 
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was kept at the Observatory, (J miles PhSiE. from tbc city. 
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Article XI. 

An AiACouut of the Volcanos at present in Activity. 

By M. Arago.* 

SoMii: perMOUS having appeared desirous of seeing in the 
^‘Annuaire^^ an account of the volcanos now in activity, I 
engaged to write it, but without having sufficiently reflected, as ^ 
I altcrwards discovered, on the difliciilty of this work. The 
details with which most travellers have furnished us on these great 
plucnoinena are incomplete, and extremely vague. In the esti- 
rualiou of one, those parts of the eartli IVom which a little smoke 
arises, or upon whicli a few sparks are perceived, are volcanos; 
another gives this naine only to mountains which incessantly 
east forth torrents of lava, burning matter, ahd ashes. The 
jirst will insert in his catalogue the trifling flames of Pietra-Mala, 
Barigazzo, 'Willela, of Persia, and C'aramania; the second 
will place Santorini itsell in tlie class of solfaterras. To this diffi- 
( ulty must be added the still greater one of determining what 
distance should separate tw o craters, that tliey may be considered 
as two distinct volcanos. At Teneriife th(‘ eruption of 1706 
lirokc out at an opening two leaguns distant from the Peak ; 
that which d *stroyed Carachico burst t at an opposite side, 
and at a point a It ugue and a half distant Irom tb.e Peak ; there 
were then three leagues and a half between the two openings 
without their being considered us belonging to tw^o distinct vol- 
canos. But, shall we consider the isle of Palma, where there 
w'asan eruption of lava in Kibb, as containing a volcano separate 
iVoui that of Tenerifle ? Ought the dcstfuction of a third of tlie 
isle of Lancerote in 17i)0 to be considt‘re(1 as the effect of a 
lateral eruption of the volcano of tlie .Peak, or of a separate 
volcano ! Analogous cpicstions ])resent themselves at every step, 
and the means are wanting to answer lliem. ♦ I should, therefore, 
have omitted printing this notice in the Annaa/re, from jtvhich it 
is desirable to exclude every thing that does not possess a cer- 
tain degree of precision, if 1 had not had the advantage of con* 
suiting tlie two persons to whom the physical history of the 
globe is best known, MM. de llumbordt, and Leopold de Buch. 

Volcanos of Knropc and the adjacent Islands, 

Vesuvius ; kingdom of Naples, 

Etna; Sicily. 

Stromboli ; Eolian islands. 

Hecla; Iceland. 

Krabla ; northern part of Iceland 

Katlagiaa-Jokul ; Iceland. 
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Eyafialla-Jokul ; Icelariil, south-east of Hecla, 
Eyrefa-Jokul ; ditto, 

Skap.taa-Jokul ; ditto. 

Skaptaa-Syssel ; ditto. 

Wester-Jokul; ditto. *’ 

Esk; island of Jean Mayen. 

l^esuviuSj the only volcano now in activity upon the conti- 
nent of Europe, has been repeatedly extinguished, and in com- 
bustion. Ilcforc the reign of Titus, this mountain was much 
visited, and is mentioned only on account of its extraordinary 
fertility. Vitruvius and Diodorus Siculus, wlu> lived in the time 
of Augustus, do indeed slate, upon historical authority, that 
V^esuviiis^'had formerly vomited tire like Etna; but these state- 
ments refer to remote and nearly forgotten periods. 

It w^as on the 2dth of August in the 7i)ih year of tin? ( Jiristiaii 
era, that V'^esuvius was rekindled. Tliis erupilon buried the 
cities of Ilerculaneutn, Pompeii, and Stabiica ; and it will be 
recollected that Pliny, the naturalist, perished, as the victim of 
the ardent curiosity with which he was inspired by this interest- 
ing pluunomenon. 

After the eruption of the year /!), the volcano remained in 
combustion for lOOO years; still later it, apt)(‘ared to be totally 
extinct; so that in Kill, the mountain was inhabited almost to 
the summit, and there were a copse and small lakes in the inle- 
i’ior of the crater. 

Etna, — Pindar, vvlio li\ed in the vear 44!) fxd’ort* the CJiristiau 
era, mentions Etna as being in a state of (a>iubuslion, Thucy- 
dides has pres(?rved some? dvtails of.tlu* eiu[)tiou which occurn‘d 
47t) years before Clnist. As to Jlomer, he does not even men- 
tion the mountain, altfiough in the Odyssey he disembarks 
I'^lysses in Sicily, iTie silence of a poet wlio lias always been 
admired fev’the extent and universality of his knov.ledge, has led 
to the probable supposition, that long bidbre llu^ time of Homer 
the volcano was extined. The Roman historians, both of the 
middle Mges and of modern times, hav<? described so gi’cat a 
number of eru])tions of Etna, that it prol)ably wmdd not be diili- 
cult to j)rove that during a period of 2()UU years it was never 
extinct for a whole contuuy. 

Seneca has observed that volcanic mountains do not supply 
the combustible matter of the tire, but that they merely give it 
vent. Father Kircher vseems to have commented on these words 
of the Roman philosopher, when in the fourth hook of liis Sub- 
.terranean World, iie’ has advanced the opinion that the matter 
ejected from Etna, would, if formed into one mass, form a inoim- 
tain 20 times larger than litna itself. The work of Father 
Kircher appeared in 16G0. Nine years afterwards a single 
eruptioifof the volcano, covered with lava a space of six leagues 
long, tw^o and a half in width, and of a xncan depth of at least 
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100 feet. According to Dolomicu the eruption of 1755 produced 
a current of lava four leagues in length, half a league wice, and of 
at least 200 feet mean depth. In reflecting on the immense void, 
that eruptions so considerable must have produced in the moun- 
tain and at it^f base, is there not yet cause for wonder that erup- 
tions, like that of 1787 for instance, should still occur at the 
summit, f ile height of which is 10,000 feet above the level of 
the sea. 

Siromholt- — M. de Humboldt l)as remarked that the activity 
of volcanos appears to be in the inverse ratio of their ma^j- 
iiitude. Mromboli is a strikiiio- confirmation of this principle; 
it is perpetually sending forth llauies ; but with tliis peculiarity, 
that for ‘JOOO years it has not, strictly sjioaking, made any erup- 
tions, although the nature of the surrounding country shows, that 
it was i'ormerly subpa t to them. Mount Hpoinea, in the island 
ui‘ Ischia, ougiit, not to be eonsidertal as a volcano, but it would 
|)ro))ably become one it' Stromboli wert‘ extinct. 

Santoriiii was tl»e sil(^ of' a gre at eruption in 171)7, As tliis 
pluenonienon has not been repeated, and as ihe island exhibits 
no crater, of the true ehimuey of a vidcano, I have nut inserted 
it in the catalogue. 

Volcanos in Iceland — Tlic last muptiou of Jfecla occurred in 
17 (j 0\ The eru[)tions of thivS ^olcano, according to Sir George 
Mackenzif', art^ not in general sc; » n b e as they have been 
n'presenteil. rhe mo.>t recent eru[;Uon «. kraila occurred in 
iVi-l. In 17, Vi, between January and vSt-ptf nil.ciy there were 
five eruptions of Kati/agiaa ; siiuai vvhicli perival this volcano 
remained perl’ectly trampiil, until the 2(ith of July, IS^Jd, when 
strong eruptii.ms occurred accompanied with t»arth([uakes. 

Ki/aJialla-Jokuly which appeared to be oMinct lor more than 
a ceuturv, emitted torrents of tiames froih its sumuiit on the 2()ih 
ofUce. 1821. J\ye“w ituo.sses report that the column of fire was 
still visilile on the istof leb. 1822, and-t!ui? it projected stones 
weighing from 50 to 80 ])ounds, w itli so much ibree as to cause 
thorn to fall at a distance of tw o leagues tromllie mountain. The 
mountain burst at its base on the 2t)th June, 1822, aud«a great 
quantity of lava issued from it. 

l\i/rcfa-J()kuL — The last eruption occurred in 1720 

Skaj)!aa-Jf)kiil and Skapiati-Sij'isc/,-y-T\\c eruptions of these 
two volcanos, whicii occurred in 178 , occupy the first rank in 
phamoiucna of this nature ; they ravaged an immense extent of 
country. During a whole year after tlie eruptions, the atmo- 
sphere of* Iceland was mixed with clouds of dust, which tlie sun’s 
ntys scarcely penetrated. • 

— An eruption of ashes and stones happened in 

January, 1823. 

Esk ,' — This volcano was discovered and visited in 1817 by 
Mr, IScoresby, It made an jeruptiou at the end of Aprils 1818 ; 
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columns of smoke arose every three or four minutes to the height 
of 4 or 5,000 feet. 

islands near the Continent of Af rica. 

No volcano, strictly so called, is with certainty Known to exist 
in Africa ; but the islands which geographers consider as the 
dependancies of that continent, contain several volcanos. 

Ml Pico. — Island of El Pico, Azores. 

Peak of Tenerife. — Island of Teneriffe. 

Fuego '.- — Island ofFuego, Archipelago of Cape Verd. 

Les Trois Salasses. — Isle of Bourbon. 

Zibbel-Teir. — Island of this name. Red Sea. 

Ascension Island, 

El Pico. — This mountain is the only one of the Azores w'hich 
rises in the form of a cone ; the only one entirely composed of 
trachyte, and tlje only one in which there is a vent always open. 
Geologists are agreed in the opinion, that the great currents of lava 
which flowed in 1812 in the Isle of St. George were the results 
of a lateral eruption of the volcano of El Pico. Tney explain in 
the same way the sudden formation of an isle in tlie neighbour- 
hood of St. Michael in 1811. This isle was taken possession of 
in the name of the King of England, by the Captain of the 
Sabrina, who witnessed the event ; it has since totally disap- 
peared. The part of the sea in which this isle arose is not less 
than 80 fathoms deep. 

Peak of' Teneriffe. — This volcano appears to he much more 
agitated on its sides than at its summit. Neither flames 
nor lava have issued from it from time immemorial, nor any 
smoke* which could be seen at u distance. The last erup- 
tion, that of 1798, took,placc laterally in the mountain of Cha- 
horra. It contiuu(;d for more than three months. Various 
fragments of rocks, of very considerable size, which the volcano 
projected fiom time to time into the air, occupied, according to 
the observations of,M. Cologuan, from 12 to la seconds in fall- 
ing. Teuerifte had suffered no eruption for 92 years, until that 
of 1798', which began suddenly on the 9th of June. 

Immense torrents of lava flowed upon the island of Palma, 
25 leagues distant from the Peak, through new volcanic open- 
ings which were formed in 1558, 1()4(), and 1977. The isle of 
Lancerote was also destroyed by an eruption in 1730. 

Fuego. — Scarcely any details are known respecting the isle of 
Fuego. It would appear, in opposition to an opinion formerly 
adopted, that no other active volcanos exist in all the Archipe- 
lago of Cape Verd. ' 

Volcano of Bourbon, — There are few volcanos which are in a 
state of greater activity than that of Bourbon. Its last eruption 
occurred on the 27th of Feb. 1821. It formed three currents of 
lava, which opened a passage in the summit of the mountain, a 
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little below the true crater. One of these currents did not 
reach the sea till the 9th of March. Some time after the 
explosion, there fell in many parts of the island, a shower 
composed of black ashes, and Ion" flexible threads of glass, 
resembling golden*coloured hair. This plimnomenon, which was 
chiefly noticed in 1766, has been considered as peculiar to the 
volcano of Bourbon ; but Hamilton states, that he found similar 
glassy filaments mixed with the ashes by which the atmosphere 
of Naples was obscured during the eruption of Vesuvius in 
1779. 

Those persons who have not particularly studied volcanic 
phauiomena will probably be surprised to learn, that in 1821 the 
ignited lava of the ■ olcano of Bourbon should be six wjiole days 
in traversing, upon inclined ground, the short distance from the 
crater to the sea. But it ought to be observed that lavas are not 
perfect fluids, and that in proportion as they cool, their progress 
must slacken. In 1605, M. de Buch observed a torrent of lava 
issue from th,e summit of Vesuvius, and reach the sea shore in 
three hours ; but the history of volcanos ofl’ers few’ instances of 
similar rapidity. 

In general the motion of lavas is slow ; those of Etna are 
whole days in flowing a few feet in the flat lands of Sicily. The 
external part is sometimes fixed and stationary ; while the cen- 
tral mass, still fluid and incandescf*ut. continues to flow. The 
great visciuity of the lavas, when slightly cooled, occasions them 
ito be extremely thick on the etlges even when they flow in a 
level country. 

Zihhvl-Ticr, according to Bruce, is in 1 5J degrees north latitude. 
The summit of the mountain has four openings, through which 
there issue thick columns of smoke. , 

Few details are known respecting the ’jolcano of Ascension 
Island. As to that of Madagascar, which is stated to project 
immense columns of aqueous vapour visible at a disiance of 10 
leagues, its existence has not appeared to me sufficiently proved 
to induce, me to insert it in the catalogue. 

Voi-GANOS OF AmF.UICA. 

North-west Cwst. 

Mount Saint-Elia. 

Mount del Buen Tiempo. 

Volcan de las Virgenes ? 

Mexico. * 

Orizaba or Citlaltepetl. 

Popocatepetl or volcan de la Puebla. 

Tuxtla. 

Xorullo. 

Colima. 
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Gmtimala and Nicaragua. 

Volcano of Soconusco. 

Sacatepeque. 

Uaiuilpas. 

Atitlau. 

Fuecjos do Ciuatiniala. 

Acatiuango. 

Sunil. 

Toliman. 

Isalco. 

Sacatecoluca, near the Rio del liinpa. 

Saii-V'icente 

'I'raapa. 

Besotlcn. 

, Cociviua, near the !:;ulf of Cunchagua. 
Viego, near f ile port, of Rialexn. 
Moiaotombo. 

'I'alica, near San-Leon de TSicavagua. 

( iranada. 

Boinliaelio. 

.Rapagullu. 

Barua, soi fh of the giili' of Nicoya. 


"V'clcano of So tare.’ 1 

J^'U'ice I 1 opayaii. 

Paste. 

Rio Pratrua. 


Volcano of (.'iniilial. 


( lidetT of the province dc los 

Azufral. J 


Pasto-s. 


Group of Quito. 

Vfdcano of Autisana. 

Rucupichincha. 

Cotopaxi. 

I'un^uragua. 

Sang\y. 


Vbilcano of Arequipa(Pern). 

Group of Chili. 

Volcano of Copiapo. 

Coquinibo. 

Choapa or Lisnari. 

Aconcagua. 

Santiago. 

Petoroa. 
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Chilian. 

Tucapel. 

Callaqui. 

Chinal. 

Villa-Rica. 

Votuco. 

Huaunauca. 

Iluaitoca. 

San-Clcmente, 

W)l<:ano oC Siunt-\ iiiceiit. 

Saint-Liicia. 

( jiiiulalotipo. 

It is unknown wlieilior tlie volcanos of tlio noitli-vve^t coast 
have recently made any eruption. 

Onzaha is 17,d00 l‘e(‘t hie;h ; tin? streams of Java observed ou 
l]i(‘ sides of llie nionntain remove every doubt as to its volcanic 
nature; but no iccamt (‘luptions are known of. 

PiijHH'atcpvtl has sm(d<ed ever since* tiie confpu.'st oi’ Mexico. 
(\)rtes rebate's indeed, tlratln^ onhaedteu of his most eonra'^*eous 
<’ompanions to reach the Mimmit, and to discover the secret of its 
smokin^j:;, wJiich he wished to c<»jumu.M< ate to (Charles V. 1'his 
volcano is always buniinjj:, but it has proje cted lava Irom time 
iinmcnioriah Its hei;j:ht. nn^asured l)y ]\l. <le Humboldt is 17,ti00 
icet. 

The vc>lcauo of l)/\//(f is situate to tlie soutli-west of Vh'racruze. 
b,s last \a'ry considerable eruption occurred iii 17!:)3. The 
ejected ashes were then carried as far a^‘* Perote, a distance^ in a 
straight line, of d7 Ic agiu's. » 

Au/v/Z/n. — M. de Humboldt remarks^ that the catastrophe 
wliich gave ris(‘ to tin* volcano of Xmuil**, is, pevlia['s;*one of tlie 
most (‘xtraordinarv j)hysical revolutions wh.ich the annals of 
our planet contain. In the middle of a continent, at ot) leagues 
distance fnun any active volcano, the earth rose to the extent of 
three or femr scpiare mih's in the Iona of a bladder, ou the night 
of the 28th and on the. 2()th of ^September, ITdd. In the centre 
of a thousand inflamed (‘ones, six inon'itains from 1,300 to 1,700 
fe(‘thigh above the original level of the surrounding country, sud- 
denly arose. Tlic principal of them is Xonillo, the height of 
which is 1,700 feet. Its eruptions continued without cessation 
until the month of February, 17()0. The subterranean fire is now 
very active. 

The volcano of Volirna, the most western of those in New 
Spain, ejects now hardly any thing but aslies and smoke. Its 
height is about 1,000 feet. 

M. de Humboldt has nvade the iiiuortant observation, that the 
•^eak of Orizaba, Popocatepetl, Co-ima, and other extinct vol- 
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canos, are in a line, as if they proceeded from one fissure or vein, 
in a direction perpendicular to tliat of the great chain of moun- 
tains which traverses Mexico from the north-west to the south- 
east. 

The volcano of Xorullo just mentioned interpbsed itself in 
1759 in the line of the ancient volcanos. This curious arrange- 
ment, which we shall observe in other places, exists also, accord- 
ing to M. Daubuisson, in the extinct volcanos of Puy-de-D6me. 

The volcanos of Guntirnnhi which have most lately erupted, 
are Los Fuegos of Gnatimala, Isalco, Momotmnbo, Talica, and 
Bombacho. Tliese active volcanos, and the sixteen others 
whose names have been mentioned, are contained between the 
10® and J6° of north latitude, and in a line corresponding with 
the general direction of the Cordilleras. 

The connexion of the volcano of Pusfo with those of the pro- 
vince of Quito jvas shown in a striking manner in 1796’. A thick 
column of smoke had existed from the month of Xovember, 
1796, from the volcano of Paste ; but to the great surprise of all 
the inhabitants of the city of that t\anie, the smoke- suddenly dis- 
appeared on the 4th of F(;bruary, 1797. This was precisely the 
moment at which, at 66 leagues further south, the city of Rio- 
bamba, near Tunguragua, was destroyed by a tremendous earth- 
quake. 

Antisnna is 20,000 feet iiigh. No eruption ot Ibis volcano is 
known to have happcn;.d since the year 1690. 

The last eruption of Jiuciipic/niicha occurred in the year 1660. 

Cotopaxi made an eruption in 1742, whib- the Ireindi acade- 
micians were measuring a degree of the mciidian in its neigh- 
bourhood. The column of names and of huriiiug substances 
rose 600 toises above tln^ mountidn. The snows winch had betui 
heaped up during two centuries, from the smmnit of the mountain 
to 500 toises below it, were melted en ; the torrent which 

it occasioned rushed into the plain with impetuosity, forming 
waves from 60 to 100 feel in lioight. At a distance of three or 
four leagues from the mountain, the rapidity of the water, in the 
opinion of Bouguer, was from 40 to .60 feet in a second. Six 
hundred houses were destroyed, and 700 or 800 persons were 
drowned in the torrent. The eruptions of 1743 and 1744 were 
still more disastrous. t 

Bouguer and La Condamiuc, having examined the remaining 
traces of the great eruption of 1533, the memory of which is 
preserved from generation to generation among the inhabitants, 
they found that the volcano had ejected ta a distance of more 
than three leagues, ' stones containing from 70 to nearly UK* 
cubic feet, or to use the expression of La Condamine, larger than 
the cabin of an Indian. T le origin of these stones was unques- 
tionable; they formed lines in every direction towards the 
volcano'. It does not appear that Vesuvius has ever ejected 
stones to more than 4,000 feet high. 
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Tungurama made an explosion in 164L 

Sangay has remained constantly burning ever since the year 
1728. 

Chimborazo does not appear in the list; for althougli no one 
disputes its volcanic nature, no account of its eruption has been 
preserved. The case is the same with Cnrguairazo. The inun- 
dation of mud which in 1698 covered 18 s(juarc leaj^ues of land 
was not the effect of an eruption, properly so called. When 
Carguairazo fell, the waters which it concealed in its bosom were 
precipitated impetuously into the plain, and occasioned the dis- 
asters mentioned by the historians of America. 

There are in some maps of Chili more volcanos marked than 1 
have placed in the catalogue; but I felt it projxn* confine 
myself to what appeared to me to be most certain ; and I ought 
further to add, that of the sixteen volcanos of this country whose 
names have been given, several are now probably extinct. 
Peteroa made an eruption in 1762 ; Villa- Rica in 1610, ike. 

In looking at the coast of America, it will undoubtedly have 
occasioned surprise to find no volcano, either between the 2d 
and 16th degree of south Intitinlt', or between the J7th and 27th 
degree. If the volcano of Arecpiipa did not exist, the range of 
Guatimala and Nicaragua, the groups of Popayan and los Pastes 
would be separated I'roni tin* long track of Chili, by a space of 
20 ^^ of latitude, totally without xolcanos. Although Peru con- 
tains only one volcano, there are few countries in the world 
where earthquakes are morci severely felt, and where they make 
greater devastation. They frequently occasion the forniation of 
immense fissures, over which bridges are built to preserve com- 
munication between different provinces. One of these fissures, 
after the earthquake of 1746, was a league in length, and nearly 
seven feet wide. 

The volcano of the island of St. Vincent ejected lavas in 1718 
and 1812. The ashes of the latter erupiion were cari*ied by the 
upper counter current of the trade winds, to the island ofBarba- 
does, 30 leagues to the Nvest. 

At St. Lucia, there is a continual fiwmaticm of sulphur, occa- 
sioned by the condensation ol’ the vapoiiis, which rise from the 
crater called Onalilwtij at a height of 1200 to 1800 feet. Jets of 
hot water are also observed there. * 

The volcano of Guadaloupe, at a height of about 4,800 feet, 
made its last eruption in 1797. It then ejected pumice, ashes, 
and clouds of sulphureous vapours. 

I shall conclude these notices relative^ to the volcanos of 
America, by remarking, that no active volcanos occur either at * 
Buenos Ayres, at Priv/il, Guyana, or on the coast of Venezuela, 
Or in the United States ; that is to say, at any point of the coast 
to the east of this great continent. There exist to the ea.st of the 
Andes only three small volcanos situate near the sources of the 

New Series^ vol. vn. v 
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Caqueta, the Napo, and the Morona, and which, acccrdiiig to 
M. Humboldt, probably result from the lateral action of the vol- 
canos of Popayan and Pasto. 

Volcanos of Asia. 

Elhiirs, in Persia. 

Tourfan, central region of Asia ; latitude 43** 3(y ; longitude 
87° 1 P. 

Bisch-Ba/ikh. — Ibid. Latitude 46° 0' ; longitude 76° IF. 
Avatscha. — Kamtschatka. 

Tolbatchkk. — Ibid. ; and three other volcanos more consider- 
able than the two last. 

Kourile Islands. 

Nine active volcanos, according to Kracheninnikoii. 

Aleutian Islands. 

Pour volcanos atOuminga, Ounalaska, Onuiak, undOurimack. 
The last made a great eruption in 1820. 

Islands (f .Japan. 

Ten volcanos. The island of Niphon, which is the most 
extensive, contains three. According to the evidence of 
Koempfer, several of the volcanos of Japan are subject to very 
violent eruptions. 

Islands (f hieou- Kievu. 

The Sulphur Island emitted a thick sulohureous smoke, when 
the Lyra, commanded by Capt. llasil Hal., passed near it on the 
13th of Sept 1816. ' 


Fdlntrs has been mentioned by several travellers as a volcano 
in activity ; but the fact is doubtful, and at any rate there is no 
evidence to prove that it has recently made any eruption. 

. The mountains of Tour/'an and Bisch-Balikn are reoresented 
as continually emitting (lames and smoke. It is staten that the 
Kalmucks collect sal atpmoniac there, which they export to 
the dilfcrent countries of Asia. 

Avaf.selia made an eruption in 1779, while Capt. Clerke was 
iu the harbour of St. Peter and St. Paul. In 1787 LaPeyrouse 
aud his companions saw flames and smoke continually at the 
, summit of the same mountain. 

An eruption of Tolbatchink occurred in. 1739. A third volcano, 
and more considerable than the two others, but of which Capt. 
Clerke does not give the name, ejected a permanent column of 
smoke from its summit. Since this, two new volcanos have 
made eruptions at Kamtschatka. 
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Oceania. 

Philippine Islands. 

Five active volcanos. Travellers liave hitherto given only 
vague accounts of the volcanos of the Philippines. Albay is the 
name of that in the island of Luconia ; laal is situate to the 
south of Manilla ; Fnego to the south of Luconia ; Mindanao 
also contains a volcano. 

Borneo. 

Geographers agree in assigning volcnnos to Borneo, but with- 
out stating either their number or situation with precision. 

Barren Island. 

Barren Island contains a very active volcano of nearly 4000 
feet high, which IVeqiHUitly ejects iiinneuse columns of smoke, 
and red-hot stones, of the weight of tlirec or four tons. Its lati- 
tude is 12° l.y. Its distance from the most eastern of the 
Andaman Islands is lo leagues ; the island is not more than six 
leagues in circumference. 

Sana dr a. 

Four volcanos are marked by Marsdeii in his map of Sumatra ; 
but as the interior of the islaml i.> v“rv hitlo known, there proba- 
bly exist a gr eater number. 

Jara. 

The island of Java conlains a great number of volcanos 
arranged in right lines ; tlieir names and the dates of their erup- 
tion are the following : 

Salak, 176*1 ; enij)tion, 

Tankuban, LSOJ ; sulphureous vapoui>. 

Guutiiv, 1S()7 ; eruption. 

Gagak, • ; partial combustion. 

Cliermai, 1805; eruption. 

laiwn, 180() ; sulphureous vapours. • 

Arjuna, ; permanent colunm of smoke, 

Dasar, 1804 ; eruption. 

Lamougan, 1806 ; eruption. % 

Tasher, I7ij(i ; eruption. 

Klut, 1785 ; eruption. 

Arjuna is 10,514 feet liigli; this mountain is not, however, 
the most lofty in the islaiul. , 

Mount PapaiKlayang was one of t.he principal volcanos ot 
the island; but it is no longer in existence. Between the 11th 
and 12th of August, 1772, after the formation of a great lumi*’ 
nous cloud, the mountain totally disappeared in the bowels of 
the earth. It has been esfimated that the laud thus ingnlphed 
was 14 miles long and G miles hvoad, 

V 2 
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Tomhoro, in S^umbawa, made a violent eruption in 1816. The 
detonations were heard in Sumatra at places 300 leagues distant 
from the volcano in a right line. ’ 

Fiores, 

The volcano of this island was seen by Bligh. 

Dannier. 

Daumer contains a volcano. 

Dampier, in 1699, saw a volcano constantly in combustion 
on a small island betvv'een Timor and Ceram. 

h/diiil (if ihnuhi. 

Gooiionttg-Api, in Banda, made a violent eruption on the llth 
of .lime, 1820, during which it. ejected red-hot stones as large as 
the habitations of the natives. Several of these stones rose to a 
heiii'ht double tlnit of the mountain. 

Mo/iaraa. 

In the island of Ternafe, there is a buniiiv; volcano. Tidorc 
is the name of one of these islands, and of an active volcano 
which it contains. 

According' to g'eogTa[>hcrs, Celebes contains several active 
volcanos ; they do not mention their situations. 

Satiguin — Between Mindanao and Celebes, i.s one of the 
greatest volcanos of the globe. 

uVrw (iuhtva. 

Two volcanos were burning, in 1700, in the island of New 
Guinea, when Dampier explored the coast of it. 

r 

New 

There arc three volcanos in the Arcliipelago of New Britain. 
D’Entrecasteaux saw an eruption of that which is situated in 
latitude 6^ 32', and 14.0^^ 44' of east longitude, the of June, 
1793. A torrent of lava llowed into the sea, and formed differ- 
ent cascades. Lemaire aihl tSchoutcu formerly saw an eruption 
of the same volcano. 

T/ic Au'hipelago of r Esjuriln Saitfo, — The island of Amhrym, 
in this AndiipeJago, wliicli Bougainville called the GrealCyclaacs, 
and Cook the New Hebrides, contains an active volcano. That 
'of Tanna is also volcanic, hi Aug. 1774, Cook witnessed one 
of its eruptions. The volcano cast forth ffames, ashes, and 
stones of a si/e at least eipjal to that of the great boat 
belonging to his ship. In April, 1793, d’Entrecasteaux and his 
coinpanioniy saw a thick column of smoke on tJie top of the 
mountain. 
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Archipelago of the Ladrones. 

There are nine volcanos in this Archipelago ; but I do not 
know if they are all to be placed in the class of those which are 
still burning. 

Sandwich lsland<i. 

The Mouna-Roa, in Owhyhee, appears to be, or at least to 
have been a volcano ; but is it the same as the mountain of 
Mowee, which V'^ancouver has called the Volcanic Mountain. 

The Island of Amslerdain. 

The island of Amsterdam was burning when D’liintrecasteaux 
saw it in the month of March, 171)‘2. Some attribute this phe- 
nomenon to the ell'cct simply of a great lire ; others have con- 
cluded that the island ctmtams a volcano. 

’The Islands of the jMarqais de ‘Traverse. 

» 

Th(? islands latkfly dis(U)vered l>y the Russian navigators, 
between jNcw Georgia and Sandvvii h Land, (‘ontain an aclivtJ 
vulcaiio. lliere evists oiu* e(|nully so in Sandwicli laiiid. 


iiencral Sii/nwan/, 

NuiubcT uf active volcanos. 
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Volcanos in the central jiart of Asia art* - wetted, tho existence 
of which may apiunir doul.dful, not tme \\d’» he rtiiuul in thepri'- 
ceding list which is more than oO leagues from thp sea. It 
seems ditlicailt not to draw the conclusion fniin tliis curitiiis lact, 
that water -acts an important jiart in volcanic eruptions. 

A phenomenon ecpially worthy the attention of observers, is 
the propagation of sound which precedes or accompanies erup- 
tions, It has been jireviously shown, that in IN 13 the explosions 
at Tomboro, in Sombrero, were heard at Sumatra, distant in a 
right lino dOO IcagiU'S 1‘rom the mountain. i\L dc Ilumholdt 
states in his (.‘xcelhmt work a eircninstanyc? nearly as surprising. 
The explosions which unuuuuccd llu* first eruption of ashes from 
St. Vincent, did not appear louder to the inhabitants of the 
island than the report of a large camion. These explosions not- 
withstanding were heard ] erlectly upon the Jlic^-Ajuire, at the 
confluence of Rio Nula, 200 leagues from the volcano, which is 
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equal to the distance of Vesuvius from Paris, The report seemed 
so well transmitted by the air, that it was mistaken for the dis- 
charge of artillery, and was the cause of several military move- 
ments in various* parts of the American continent. 


Article XII. 

An Account of certain Instruments formerli/ used for the Purpose 
of lilasting in the feud Mines ot Cofonid and Mrs. Beaumont, 
at Allenheads. Commiuiicated by Mr. Tliomas Crawhall, of 
^fewcas,tle-upon-Tyne.* 



These sketches rej)resent an iron insirument found in Allen- 
heads lead mines, supposed to have been formerly used in blast- 
ing, the length of which was 2^ or 3 feet ; the upper part having 
since been cut t>tf, there only i»ow reiuaiu G inches above the 
bended part, which is l^- inch s(juare to the elbow, forming an 
angle of about lO'^; is of a cylindrical shape, slightly tapering 
to the other end, which is one inch in <liametcr. On the out- 
ward side of the angle, along the circular part, is a groove six 
inches in length, of one-quarter inch broad, and of similar depth, 
projected (it Is supposed) to receive the train of gunpowder, per- 


Froni tltv Archcolugift /Rliaiia, tuI. i. 
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tainin^ to the charge : the application of which has been to 
drive it tightly into the hole bored in the rock above the powder, 
and the upper part fixed by strong timbers placed across the 
top for the purpose of preventing it being thrown out, without 
the desired cifiect, 

Another instrument of iron, found in the sanie A 

lead mines, differs from the above, in wanting the Jjl 

square bar at top, and in place of the hollow on one jlL 

side, is cylindrical, and has a tube, one inch diameter, |i|l l,|W 
to nearly the upper end, where it is flattened, and 
has a shoulder projecting half an inch on each side, 
resembling the head of a spear, and apparently g 

intended tor fixing across it bars of iron or timbers, M 

to oppose the violence of the ignited gunpowder. » g 

At the round end of the cylinder is a perforation g 
a, communicating through the hollow tube, with J 
another at b, placed for a touch hole on one side, 1 g 

inch below the shoulder, and 8 indies distant S 
from the oth:^r end. h 

A tradition exists among the miners, that formerly g 
strong timbers and wedges were used for fixing down p 

the charges in blasting, to hinder explosion without y 

effect; but no further explanation, as to the mode 
in which this was achieved, is to be obtained, neither 
in regard to the process of charging, nor of the tools a • 
used. It is highly probable, however, that such 
application might have been, and was adopted, for securing the 
two instruments above described. 

A series of five more of these instruments have been found in 
the same mine, of the respective lengths of 8 a, 10, lU^, and 12 
inches. * 

There was also discovered, in opening sbmtt old workings at 
the west end of Allenlieads lead mint>s, about a nu>nth since 


(Jan. 1820), a tool, formerly used, it is conjectured, for the pur- 
pose of blasting with gunpowder, or rather, in forming u conunu- 
nication with it in the ruck to be exploded. The spot*where it 
was found is in the Great Limestone there, about 40 feet from 
the surface. The latest record of this place having been wrought, 
was in the year 1716, since which peviod this part of it has been 
entirely filled up with rubbish and fallings in of the vein, and 
only recently re-opeued ; when the following (see next page), 
witii some other instruments, were discovered in one of the flatts 
in the limestone. The oldest workmen of the present day do 
not recollect their use, nor did they ever hear of such too^ 
employed for the purpose ; they seem, however, to Jiave been 
meant for it, and their application as follows: — After having 
drilled a hole in the rock to be blasted, with a chisel or jumper 
sufficiently deep, the gunpowder is put into the bottom of it, say 
to the depth of three or four inches ; next the tool sketched 




M^hich is round at one end, one inch in diameter, with a hole in 
the centre about one-elgh^h of an inch, which communicates 
with another of the same dimensions, about one and one-fourth 
inches from the other end on the cylindrical side, the opposite 
being flattened from within one inch of the bottom, or circular 
end, to one-third of an inch thick at the other extrcfinity ; this 
hollow cavity appears to have been filled with powder, which, 
when the instrument was placed in the hbh*, would immediately 
communicate with the charge. In this situation, it is presumed, 
wedges (of wood) were driven against the flat side of the iron 
tube, to resist the force of the gunpowder, 
when fired through* the touch-hole marked 
by a trara or match laid for that purpose. How 
long this has been in disuse is altogether uncer- 
tain, even the name is forgotten : it is probable 
a century might since have passed away. 

Nearly in the same spot with the above, to 
which I annex a sketch, a tool of more recent use 
was found, called by the miners the stock and 
feathers ; and remembered by some to have 
.been occasionally used about fifty years ago, par- 
ticularly in wet situations, where gunpowder 
could not, without great difficulty, be applied. 

A perforation was made in the stratum, say four 
to six inches deep ; placing two thin pieces of 
iron, called the feathers, which are rounded on 
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one side and flat on the other, in this hole, the former being 
next to the rock, the wedge or stake was driven between until a 
portion of it split asunder. , 

This wedge also was found near the same olace 
with the proceding, of six inches in length, ant one 
and one-iourth inches s(|uare, tapering to a point, 
having a hole one-fourth inch square, mrough it, at 
one and a half inches from the top ; this, according to 
the reports of very old miners, was intended to receive 
a sma'l rod of iron, by which, one man held, whilst 
another drove the wedge ; but not used during the 
life of any present workman. 

At what period the present method of blasting was 
introduced into these mines cannot be ascertained. ’ A person 
now residing there, recollects to have heard his father (who died 
thirty-nine years ago at the age of sixty-seven) say, although it 
took place before his time, that prior to the pricker and drive-all 
being used, it was so hazardous an experiment, that two men 
w’ere specially appointed, whose province it was to visit the dif- 
ferent workings, for the express purpose of charging and blast- 
ing, after the holes had been prepared. Another, wdio, as well 
as his father and grandfather before him, has been a pickman 
for sixty years past, has a faint remembrance of hearing very old 
men say, that formerly stcmples were employed, but has no 
knowledge •'s to the process, nor ever saw any other mode prac- 
tised than the present ; but that tlie stock and feathers hud been 
in use during both the lifetimes of his father and grandfather. 



Articlf XIII. 

\ 

Inquiry how far the Opimons genertilh/ euierlained of the Inuti- 
lity of Observations of the. Eclipses of Jupiter's Third and 
Fourth Satellites, are well or ill founded. By J. Sduth, FRS. 

(To the Editor of the Annals of Philosophy.) 

% 

D£AR 8IR, Ulackman-streety Feb. IS24. 

To the advancement of natural knowledge there is probably 
no one thing so inimical as prejudice, and perhaps there is no 
science, which has suffered so much from this common enemy to 
all, as has astronomy. To enumerate* the various mischieis 
which this busy fiend has inflicted upon this peculiar science 
would be foreign to the present purpose. Suffice it to say, its 
baneful effects have been not only felt by physical, but also by 
practical astronomy. 

After the discovery of telescopes (as might be expected), we find 
them employed upon Jupiter and his sateUites, more than upon any 
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other object. Thepheijoraeneof fowrraoons werenaturally intereet* 
iqg.nor was tlie inquiry unattended with important consequences. 
The velocity of light repaid the labours of Roemer, and the eclipses 
of the satellites"opened a new, easy> and at that time a compa- 
rative accurate mode of determining the differences, of longitude 
of distant stations. Hence aatronomere were taught to look out 
for these phenomena, and their observations became recorded : 
in proportion, therefore, as the opportunities of observing these 
eclipses were more or less frequent, were they supplied with 
means of improving their tables ; ,till at length something like 
accuracy was arrived at, as far as relates to those of the first and 
second satellites ; to this also we must add another cause which 
will be found in the nature of the instruments at this time em- 
ployed ; for the rapid motion of these two satellites is such, that 
the intervening period between their first entrance into the 
shadow, and their complete obscuration by it, is short; hence 
telescopes were hble to give something like uniformity to the 
observations of various observers — in short, theory and prstctice 
assisted each other. 

But not so with the outer satellites ; eclipses of them were 
comparatively of very rare occurrence, and the Lime of their 
entering the shadow till their complete obscuration being many 
times greater than in the case of the two first satellites, the 
observations became more difficult ; and the instruments were 
inadequate to the purposes for which they were now wanted : 
observations, therefore, of different observers differed considera- 
bly with each other, and theory and practice were everlastingly 
at variance. Hence observations of these satellites came into 
disrepute, and almost into disuse. 

At length, however, in tlie preface to a work entitled “ Tables 
Ec/iptiqaes lies Satellites he Jupiter^’ the monstrous discordan- 
cies betw'cen the exTsling observations of the eclipses of the 
third and fourth satellites were dwelt upon, with considerable 
energy, by the celebrated Delambre ; and, perhaps, to the senti- 
ments expressed by Lhis great man, may we trace the principal 
cause why, at the present moment, observations of the eclipses 
of these two satellites are almost generally neglected. When, 
however, prejudice seems distributed by one whose name, like 
that of Delambre, is never pmotioned but with respect, does it 
become dangerous; and more and more imperative is it, upon the 
humblest labourer in science, to point out the errors which it 
leads to — this must plead my excuse for the present communi- 
cation. 

, As the work to whish I allude, may not be in the library of 
every practical astronomer, I shall quote from it some of the 
passages calculated in my mind to prejudice observers. 

Page 61 . — Having alluded to some trifling equation which 
might be applied as a correction to his tables of the third satel- 
lite. He says, ** Je ii'ai poussu I’examen plus loin ; mais il 
paratt en t^suifer que cette equation lie s'acQorde paa plua avec 
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robservation qu^avec la th^orie ; et la tbeorie eat ifaparfaite^ 
s'il rcste a decouvrir quelqu' iuegalitfe sensible, elle depend du- 
moipa d’un argument tout-a-fait different. Ce n'est pas d’ail-^ 
leurs sur quelquea observations isolees qu'il faut chercber a recti- 
fier des tabiei^ fondees sur 140 ans d’observations. A la verite, 
toutes ces observations sont incertaines ; mais ceUes qu’on JjBur 
opposerait ne sauraient etre beaucoup plus sures ; etTon encon- 
viendra sans doute, qupnd on verra Messier et Mechain, dans la 
meme ville et j)resque dans le merae quarlier, tons deux munis 
d'excelleiis instrumens et d’line viic excelleiite, ne s^accurder 
cependant qiiVi quelques minutes pres sur la nicme eclipse. II 
€st evident, de meme, que pour les differences des meridiens, on 
ne pent se tier qu’au j)reinier satellite ; les autres ne sont guere 
bons qu’a eclaircir quelque point de physique celestfj ; le pre- 
mier satellite cst le seul qui puisse etre vraiment utile aux astro- 
Homes et aux gcographes. Mais ce satellite lui-meine peut-il 
^'observer uvec unc precision bien parfaite ^ Quel astroupine 
osera repondre de sur Tobservation qui lui paraltra fiiite dans 
les circonslances les j)lus favorables ? lin rasseinblant les obser- 
vations laites ^)tiulunt cent ans u Paris 1 1 a (ireenwich, on n^a 
pu trouver qu’a lU^'^pies la diirereuce outre les deux meridiens.^' 
Page — lie says, D'aprcs ces remarques, le calculateur 
njouteia s’il juge a propos, 18 a 19^' a toutes nos epoques du 
troisieme satellite ; mais nous summes loin de lui garantir Tex- 
actitude de ceite coiTcctiun ; et (i;ue bsnt eu ell’et 18^' pour des 
observations qui ne sont presque jamais sures a 2 ou 3 minutes 
i^age 49. — We have observations of immerbiou and emersion 
of (be fourth suteUite recorded,'^' and thus spoken of ; ‘‘Pour 
Celle deniiere eclipse, Its astiunoiues de l^aris different entre 
tux do ;p, sur cluKjue phase/' 

Page oo.~Speaking of eclipses of* the fourth satellite, he 
says, “ Je trouvo enirt? les observations d’u>u: nirinc eclipse des 
differences qui vont a 7, <S, 10, 12, et bP; et ce qu'il y a d’eton- 
nant, e’est (pie c(.'s discordances euorim > ne >ont pas toutes vers 
les limites. .Fen trouve une ([ui est de 29\lo'^, mais la demi- 
duree calculce n'etaitque de 10'^/’ 

1. We are not told what instruments Messier and^Mechain 
(luploycd, whether imiiiersions or emersions were observed; nor 
do we know any more, than that their observations on the uune 
eclipse differed some minutes ; hence therefore the statement 
only proves, that differences of longitude could not be gotten by 
reference to the computed tables. 

The assertions that differences of meridians can only be pro- 
cured by the first satellite ; that it alone cjiu be truly useful to 
astronomers and geographers ; the confident tone in which mu' 
illustrious author asks, What astronomer will dare to answer to 
10 seconds for the accuracy of an observation, which he shall 
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deem made under the most favourable circumstances, cannot be 
read without making a deep impression on the mind of the 
reader. We must, however, remember, that these sentiments 
w<»re founded ‘upon comparison of all the observations of eclipses, 
which had been made from the year 1()62 to the year 1802 ; and 
there will be little difticulty in believing* that the chaotic mass 
would fully justify the assertion ; for among the earlier obser- 
vations immense discordancies would naturally be found ; but I 
feel little hesitation in saying, that the observations which have 
been made since the year 1802 would be far more than sufticreut 
to entitle the accuracy of the assertions, as far as they relate to 
modern observations, not only to be disputed, but even to be 
disproved. Observations made during 100 years at (Ireenwich 
and ParijS, did not determine the diftcrenct^ of the two meridians 
nearer than 10 seco/n/s. Put observations made dining seven 
months in lilackman-street and at Thishey, gave the diiference ol' 
longitude to 17 hundredths ofasecoml. 

2. In a table which Mil! be given prese ntly, tliere are three 
observations of the third satellite, each coming far witliin two or 
three minutes of the Iruih ; mc slnill also produce observations 
of eclipses of tlie fourth, liable to inhnitrly less error; hence 
1 cannot coincide with our author, in the justice of his remarks. 

3. From the recorded observatiems of immersions and emer- 
sions of the fourth satellite, it is evident enough that the incon- 
gruities are considerdihr ; and if examined, as niir own will 
hereafter be, they are found iroiconcilahh' ; hence su[)posing tin.* 
same observers, the same imsti nments, and tlie same weather, 
at each statirm, both at the immersion and ( luersion, Me may 
safely infer, that tin; teli'si'.oju's m enr long and injinunageable 
and consequently Mould afford results inconsistent not only with 
each otheVy but with ihenise/ces, 

4. As to the imuKuise discordancies Ix tween ilie observations 
of the same eclipse related m the last paragraph; they dn indce/l 
place the>ol)servi'rs and their instrumejits in the hack ground ; 
for it would be dilHcult l,o aiicount why the observi.d periods ot 
immersion or emersion should differ more than tin; time which 
the satellite requires to travel througli a [)ortion of space, equal 
to its own diameter. 

On consideration of these passages then, I am induced to 
apply the sentiments they convey, more to the earlier ohserva- 
tions, than to those of modern date; still there can be no doubt 
but that an irnimmse quantity of the latter will be necessary, to 
invalidate the monstrous inaccuracies of the Ibnuer. An obser- 
ver, however, of tin: present day, will, I think, let his vc'spect for 
the name of Delambre be great as it mav, liavt* some diHicultv 
in supposing, that similar incongruities would attend observa- 
tions of similar phenomena, non that telescopt.s are better made, 
and what is almost of as much iiupoi tance, better mounted. 

* When it is known that they were from J 5 to W feet in focal length, there will be 
some difticulty in arriving at any other conclusion. 
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That observations of eclipses of the fourth satellite, are the 
niost incongruous it would be silly to doubt, and unless the 
immersion and emersion can be procured, they oannot without 
much difficulty be brought to bear, upon any useful point. The 
difterence of ine telescopes employed will alway need a correc- 
tion ; this may indeed be Ibund by previous comparisons at the 
same stations; but as the dissimi/arilt/ of the weather at the 
places of observation will niaterwl/i/ iuiluence the results, when 
only the imnversion or cuuirsion be observed, an equation is 
wanting, not so to be found. Fortunately, however, the 

immersions and emersions of tliis, and the tliird satellite, are occa* 
sioiially observaljlo within a space of time little mure than two 
hours ; let us, theiefore, inquire a little into this matter. 

We have already jioticcal that tlie fourth satellite having 
rntered tlie shadow, In a very considerable tinm before it becomes 
/as/ in it; hence its disajjpearance will be extremely gradual ; 
let us suppose that during this time it passes through three dis- 
tinct gradations e)f lustre , tiiat at the tirst, it resembles the small 
star oi‘^' Frsa.' Majoris ; at the second, tiui small star of Polaris ; 
and at the tliird, the small star of a Fynr. Let us then liave three 
telescopes; the. one able only lo show the small star of^; the 
second only that ol' Polaris ; the third iulti(juat(.‘ to show’ the 
small star of a Lyiaa On a line night, all tlu' lek‘scoj)es show’ 
their respective objects very wtil— say it h) o’clock; provided 
the stars Inua* coiisuh rable altitude, and the weatdier be t^pially 
good, why should tlu^y injt show them eipiallv us well at 12 
o'clock i it would pii7./le m^t^l persons, I think, to determine ; if 
so, provulcAl the analogy hnid good, wliy mav not the evanes- 
cence, and re-appoarauce of the fourth satellite he observed, 
within reasonabici limits ! I confess I s*;c no reason. I know it 
is said, an observer Will have an imjues.sion left (>n liis mind, that 
the satellite continues visil^le wlieu ir nvoY// is not so; but this 
is not distiuclly provti<l ; and again on emension.. knowing 
the point at which lie Is to look for it, lie ihinks he >.ees it ear- 
lier than lie actually (loe.> ; tliis again is not proved; wo will, 
however, allow them both, and we shall he as if tliey Vere not 
allowed at all. Tlui only ditfereiu-e between the three telescopes 
would be, tliat A would give the iiuiiu-iNiou (Y;;7/cr than B ; and 
B sooner than C. And at Uie emer.siiMi, A would show the satel- 
lite later than B, and P> later than (’; circumstances, as we shall 
hereafter sec, not of the least importance. 

Knterlaining then sentiments sucli as those, I determined on 
the hrsl favourable opportunity, to observe the immersion and 
t luersiun of the fourth satellite, with every )M)ssil}/e care ; and the’ 
first day of tlie present niunlh enabhul me to do so. Jupiter’s 
nieridiaii altitude was about (J2^ ; tlie iminorsioii occurred when 
du? planet was P’ 'fP east of tin* nurridian ; tln^ eimusiun when 
H vvas 34 minutes west (»( it. Die memoranda relative to the 
^observations, as entered in the Journal at tln^ time are as follow: 
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** Prior to taking the transit of Aldebaran, the five feet equa- 
torial was placed upon Jupiter, and imraetliately after the transit 
had been secuted, 1 went to sec how matters were going on ; the 
fourth satellite was at this time about the s[)lendoyr of a star of 
the ninth magnitude, and of a light blue colour. The night was 
remarkably clear ; I determined to remain at the instrument as 
long as the satellite continued visible, which, according to the 
Nautical, would be at least a quarter of an hour. To make my- 
self comfortable, therefore, I placed some blocks of wood upon 
the double steps, and took my .seat very quietly : the lig its, 
except that at the clock, were all put out ; it continued dimini.'^h- 
ing in lustre till 4'‘ bl" per clock, at which time I could see it 
no niore, I observed it of the brightness of the small star near 
« Lyrie for more than a minute. 

“ Emersion of the fourth satellite (obsruvatory darkened as 
before) at O'* 4?' .j" per clock. 

“At O'' 4.3' abt'.ut a.s bright as the j)oIc star. 

“ At 6'' 32' had not half the splendour of the dullest of the 
other three which rverc visible. Enable to spare more time, 
further observation was given np.” 

Greatly satisfied with my own observations, 1 was in hopes 
that the extraordinary fineness of the night would have rendered 
correspondent ones, at various dations, almost eerlain ; l>ut iu 
this I have had the mortificalioa to find myself disappointed. 
The only observer who, as far as 1 have asc('vtaincd (and 1 liave 
made very extensive inquiry), was similarly engaged with myself, 
is to be found in t'ol. Ileaufoy ; it is however indeed Ibrlunatc 
that it w'as he\ My opinion of Jiis observations of the eclipse.s 
of Jupiter’s satellites, has long been before (he public: ; so that. 
1 cannot now be suspected of commending his accuracy, merely 
to suit my present jmrpose. 

My observations mad,e with the five feet equatorial, the object 
gla.ss of i^s telescope has (il inches focus, and 3 J inches cleai 
aperture; power 1T3. 

Col. ljeaufoy’.s lelesco])e has an object glass, precisely of the 
same diameter, but (d‘ob’3 inches focal length ; it is mounted 
on a vertf sleadi/ stand, but not equaloriully. Magnifying power 
used = 86. ^ 

I'rior to observation, he excluded all light from his observatory, 
except what was sufUcient to enable Jiim to distinguish the hands 
of his clock. 

Longitude of Blackman-s( reel observatory . , . = 0' 2l‘7G" W. 

Bushey’ ! 20-93 \V. 

Diff. of long. Bushey to the W 0 69-17 

Blackman -street Observatiems. Itusbey Observationi. 

Immersion 4*' 3.3' 3-89" Immersion 4'’ 32' 27-09'' 

Emersion 6 43 11-89 Emersion 6 43 60-40 

(Sidereal time at each st-ation.) 
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Now if we add the difference of longitude to the Bushey obser- 
vation of immersion, we shall have in ftlackman-street time, the 
instant at which the phenomenon was observed at Bushey ; and 
the differen^je, if any, between this and the Blackman-street 
observation, will show the time by which the satellite was seen 
longer, at one station than at the other. 

4'’ 32' 27’09" » Immersion at Bushey. 

+ 5!)’17 ss Difference of lonccitude. 

4 33 2G*2G = Blackman-street time whe n the immersion 
was observed at Bushey. 

4 35 3-89 r= Immersion at Blackman-street. 

+ 1 37'(j.3 = the time that the satellite was seen longer at 
Blackman-street than at. Bushev. 

•f 

A raorc insjiei^tion of tlie, fiine.s shows, that tlie differences are 
i())isi<Ieralf/c : let ns seo if' tlu*v are recojicilvablc. As the telo 
scopes at the two stations are nearly similar; as the same pre- 
caution of excluding* advi'iititions li^ht was (mn)loyed at both ; 
we must sei^k for the ciuise of tlie discrepancy, (‘ither in a rlvarer 
atmosplieri' at one observatory than at th(‘ other — inn <^reater sen- 
sibility to minute ])artie!(‘s o(’lie.ht, which one ol)ser\cr has than 
the other — or in tlie .'^n/irrior sfeadiness of the oiu; instrument 
ov(‘r the otlier, /\s to diiferonce of atmosplu re, we have no 
]»root that thertf was any ; iiuleed the probability is in favour of 
Jiushey ; it beiuj^ situated /i/r from any lV(‘i[iuu}led neighbour- 
hood; while tlie Blackman-sireef observatory is surrounded by 
buildings in evcri/ (Uirctii^n. As to increased sensibility to small 
particles of light, we. havi^ no gootl lirvMinds to suspect that one 
observer possesses this, more than tin? otlnu: Hence we arc left 
to the only remaining source of disclep;•lu;^ , namely, the greater 
steadiness which one instrument has lii.iu the othmg and this 
there can be no doubt the Blackman-slrect n>.strmnent possesses ; 
itcanbe moved in right ascension by the finger and thuiiib; a star 
may be kept bisected by one of its micrometer wires any reason- 
able time ; nor will any tremulous motion be communicated 
the star, although a power of 500 or 000 be eni|)loyed. Hence 
the experience of daily observation would authorize us to declare, 
Cfctcris paribus^ that in Blackmau-street the immersion ought to 
bifseeu later than at Bushev : perhaps also the trifling diHerence 
of focal length and magnifying power of the Blackman-street 
instrument may contribute some little to jthe result ; which is^ 
that the immersion was seen later in Blackman-street than at 
Bushey by 1' :37d):3/' 

But if our reasoning be correct, the emersion should be seen 
earlier in Blackman-street ; and if the weather at the emersion 
be the same at each station, as it was at the time of immersion, 
by as much as the immersion was seen later in Blackmau-street, 
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should the emersion be seen eatiier ; a little allowance being 
made for error of observation : let us see if it were so. 

43' 50’46" = Emersion at Bushey. 

4- 59’ 17 = Diffeveuce of longitude. 

() 44 49*63 = Blackman-street time when the emersion was 
observed at Bushey. 

6 43 1 1*89 = Emersion at Blackman-street. 

— 1 37*74 = the time that the satellite was seen earlier at 
Blackman-street than at Bushey. 

Hence it appears that the emersion was seen earlier in Black- 
man-street than at Bushey ; and by an interval of time agreeing 
with that by which the immersion was observed laler, to 11 hun- 
dredths of a second. 

Let us now see how far the r(?suUs can be converted to prac- 
tical utility — to what degree of accuracy then, will they enable 
us to determine the difference between the meridic.ns of the two 
observatories. 

Im. at Blackman-street = 4'' 36' 3*89" 

Bushey. = 4 32 -iz-Of) 

Hence dift. of longitude 2 36*80 Bushey to the W, 

Em. at Blackman-street = 6*' 43' 11*8!)" 

Bushey = 6 43 .o0-4() 

Hence dift'. of longitude = 38*57 Bushey to the E. 

Jiow 4- ’2' 36*80" or W. 

- 0 38*57 or E. 

2)4- 1~58**23 W. 

Difference of longitude .... = 0 59*11 Bushey being to W. 
But known difference . ....5= 0 59*17 

Error of observation — 0 0*06 at the two Stations. 

Consequently the dift'erjnee of longitude, between the two 
observat ories of Blackman-street and Bushey, is ascertained to 
six-hundredth of a second ; a quantity therefore which we mu.st 
consider, as the error of observation at the two stations. 

But some time since, the difference of the two meridians was 
found by the same observers, with the same instruments, and the 
results will be shown in the following table ; — 
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] 824 .} J upiter's Third and Fourth Satellites. 

DiJFerence of iMngitude of mif Ohscrvatori/ and Col. Beatifofs, 
by Observations of\4i Eclipses of Jupiter’s Satellites, made at 
our respective Stations. ' 


I 



INIy Observations* 


( i>l. Beaufoy's 
Observation?!. 


I>ifrerence of 
Ix>ngitude. 


1821. 


Aug. dllinm, 2 

Sat. 11 

r/ 26\S0''ll'‘ C 

3C'0' 

55 80"\V 

ISllmm. 1 

12 

0 8-00 

1 1 58 

53 

1 

15-00 

Oct. 24|Kni. 

10 

35 8*40 

10 34 

22 

1) 

40-40 

28dmm. 1 

{) 

10 40-70 

< 0 0 

51 

0 

40-7() 

N<»v. 4; I an. 1 

11 

a 40* <s:] 

;ii 5 

10 

I 

21-83 

20! Em. 1 

0 

25 20-20 

; 0 24 

34 


,32-26 

27:Km. 1 

11 

21 4-50 

111 20 

10 

0 

0 

4.3 •oG’ 

2'JEm. 1 

) 

40 53-00 

1 .3 !b‘ 

13 

40-00 

2!4Em. 3 

ii 

42 40-03 

a 42 

•8 

0 

41-03 

Dec. GEiu. 1 

7 

45 55-10 

7 45 

20 

'o 

35-10 

1822. 



1 

! 




Jan. 14 Em. 1 

b 

23 40-48 

j 22 

27 

1 

13-48 

20 Em. 2 

' <> 

55 45-30 

I (> . j4 

15 

1 

30-30 

Feb. 23; Em. 3 

/ 

8 20'- 00 

1 fm. (— 

. / / 

13 

1 

13-00 

March 1 lim. 1 

() 

57 30‘-00 

i ( ! oG 

27 

iL 

o-co 

Mean difier. of long, of tin 

i two ( )bscrva lories . 

. = 

(1 

50-34 

Known ditfereiic 

c of the two ( Ibservatorie.s . . . 

. =: 

0 

50-17 

Kn or of observation at tlu 

' tw o Stations , . . , . 

. = 

0 

0-17 

Tims it seems 

that 1-1 (. 

)bse rvations 

, nine of 

till- 

fin 

satt'lliti-. 


two of the secondhand thire C)f the thipi, ij.ave ihe dilference of 
lono'itude to seventt^ni-liundredths of a sec!.>iHl, and that it was 
the work of ,sv(av/ ; wliih) in Iht* aiion before nar- 

rated, the a<!C!U*acv is ihn-c times as eo :u, and is ubtaiiud iii a 
few minutes more than tiro hours, Sonn [)erhi{j)s wiU eontend, 
that this accuracy is the offspring ()f accident; it is however at 
least as probable, that accident lias had notliing at all i^) do with 
it ; on the same supposition, and with equal plausibilitv, might it 
l)e urged that accident has pre.vonted accuracy in eacli of tin? 
14 observations, principally of the )\n-ouvite satellite; ihe two 
nearest of which to accuracy, are oO or KK) times more remote 
from it, than are the results of those observations, winch are tlie 
immediate objects of this coinmmiication. 

From this however let it not be supposotl, that I imagine 
equal accuracy wall always be procured; iVii observer mai^ and 
occasionally docn obtain the right ascension of a star by one 
wire of his transit instrument just as correctly as if lie ( inploy 
the five or the seven; yet he mu.st not suppose lie will always do 
it; just so with the obser.vatums of immersion and emersion I 
have alluded to; all I contend for is, provided the same care — 
the same instrument — the same magnifying power— the same 
tier Us ^ VOL. Vi 1. Q 
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precaution — the same observer — the same weather — be used, 
found, or employed, at the various stations botli at the immer- 
sion, and subsequent emersion, that the results so far from 
meriting obloquy, will probably be far more accurate than 
any two eclipses of either the first or second sateKites — and if 
what be stated prove true of the fourth satellite, it cannot be 
otherwise of the third. 

But in the instance we have dwelt upon, only two observers 
were concerned ; further observations therefore should be re* 
curred to — those then whose stations relatively to Green- 
wich are well settled — whose instruments are well mounted, and 
whose time is well known, will do an essential service to prac- 
tical astronomy, by observing the immersions and subsequent 
emersions* of the third and fourth satellites whenever they are 
visible — they should be at their telescopes sc»me eight or tea 
minutes before the phenonuuia are expected ; should take every 
possible care that the inimersioii an<l emersion be observed 
under similar circumstances — ami should note at: the time, liow 
far the weather at the emtusiou coincided with that in which 
the immersion was observed ; nor will the relative splendour of 
such other satellites, as may be visible at the two periods, allow 
an accustomed eye much didicidty in deciding. 

I have dwx‘lt upon this sulqect perliaps longer than some will 
say, its importance warrants — two marked inslaiu'es of llie 
injurious eliects oi’ the o; hiions geiu rally entertained against 
observations ofthe fourth satellite iia ve^ however recently presented 
themselves — One individual many years an accuiate and assiduous 
observer assures me, that in consequence (d' prejudice, he never 
looked out for an eclipse of the fourth satellite in his life. — And 
another astronomer did not observe the very eclipse here so 
often referred to, 'M^ecause of sentiments he entertained founded 
on Delarnbre’s statemej:its.’’ — IVor are the individuals referred to 
of any mean importance — the latter is well known as the author 
of many useful astronomical publications ; w hikst to the former, 
practical astronomy owes greater obligations, than to any person 
in existence. 

To remind observers a table is subjoined giving in sidereal 
and mean time the predicted immersions and emersions of the 
tiiird and fourth satellites dating the next two months, and should 
the weather prove iavouruble, i liave little doubt the result 
will show; that the opinions generally entertained ofthe inutilitif 
of observations of eclipses of the Third and Fourth satellites, 
originate in PliliJUDlCli, and terminate in lillROR. 

* Sidereal Time. I\fean Time. 

March 2. Innnersion third satellite .. 8'' 0' y* 18' 

Emersion 11 13 12 30 

April 8. Inimersiou fourth satellite . . 9 13 8 4 

Etnevsiou 12 () 10 58 

It is almost needless to say that where the satellite is lost at 
the inimersiou, it may be looked for at the emersion. 

‘ Jamks South. 
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Ahticj^e XIV. 

AnAI.YSC.s Ol- UOOKS. 

P/iihisuphical I'nitisaclions oj' t/iu'. lioi/of Society of London, fur 

182:3. Port ' II. 

fnt^fL ]>. I 17.) 

XXI. Second Port of the paper on the Scrrp^ of the Orbit , By 
C'haiit'S Bell, ICscj. Cimimuinratefl by Sii liiimphiy Ouvy, Bart. 
Pies. BS. 

The fullowintj; extract, iroiii the ccaicliKhiiL; of i^his paper, 

^■!vi*s tlie general results of Mr. liell':^ iiive‘>i i^euKui oi tlie uerves 
of tlie head 

1 hope I havf‘ now iinraseiltMl the intiiciU’v <d’ the nerves of 
ilie head, and have cnirertU as.^imu-d to eacii nerve its jiroper 
olH(‘e. In our bonks id .Anatoinv, the mrws aJe innnhered 
aeeordiuii; to tlie method of W iHis, an anaii^euienl which was 
made in i^noiunee of the di'>tnu;t I’mu'tions ol the nervi^s, and 
nierelv in eont'^poiidmua^ with lint order ol su(‘ers>ion in which 
lliey appear on itisseetioii. 

d'he fir>t, luawe is piowidiei! \vuh a sensibility to eiHuvia, 
and is proptuiv calh'd oltaclnry nervi*. 

“ d lie >(.'Cond is the optn* nerve, and all impri >sions upon it 
(fiiK .-^r’lisations ot lii^fd. 

“ d'lie tlnrd nerve ^oes lo tin; nm^ele'^ ol' the (‘Vv^ solidy, and 
is a voluntarv m-rve bv wliieh the eve is djieeled to objects. 

The fiuirth nerve perioini-. the ii!>ensjhf‘ i oiv : motions 
of the eveball. !l I'ombuu's the nhunoe the eyt.hull and 
eyidids, and eoinieel.s the eve wilh 'i.m- o os.iu.oiv sv-Ntem. 

I'lie lillii is the mdv< i'-.ii neiv^' o| '• -.iijoij Im* iiead and 
face, to the skin, (i» the smiae«''> ni tie y\i, im* caTius ol the 
nose, the mouth and lou;ine.' 

“ live Sixth nirvi! is a museulav and vob.mt iiy mnvfe* ol U\o 
eye. 

Tin? fteveiith is the auditory nervi*. ami the division of it, 
called portii) dura, is llni motor luaVe of the lace and eyelids, 
and the respiratorv nei ve, and that on wlueli the e.vpressuoii of 
the face depends. 

' hi this view of the iifiV, iit-rvi’. I U.ivo not triuOK'J iipi'a iK n*Sk. lubliinci" U) tlu* 
spinal nerves. Cut if we liail aM'enaeil tVoin the i iH'.m.W*! aaoii ot’ llie sj-inal ueive> <<> 
the nerves ot* tlie head, we shouhi iIum. have seen tliat die lillh was rhe ‘.pinal luivaA'i' 
the head ; that it I*ad a t^oiidion at its n»ot, a thuihle oii!’!n, ainl troiii ii> ])ower ow r 
tile muscles of the jaws and niasiitation, that it wa^ a doi I'le ii. I'nr.etion, boue; 

tliat nerve which beNtows sensibility, at the same time th;it it sends Ijouiv'Ik’s to die 
original uiuseh s ; tliat is to say, to lh.it el.iss of muselis ^\hieh me w emuni to animals 
in eveiy gradation, in all these respects it resemble* die hjiinal nerve*, 

Q - 
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The eio'lilh, and tlio Accessory nerve, are respiratory nerves. 

The iiiutli nerv(' is the motor of the tongue. 

"J'he tenth as the first of the spinal nerves; it has a double 
root and a double ollicc ; it is both a muscular and a sensitive 
nerve. 

IJad 1 tak(ui the nerves of any otlier complex organ ratlior 
than of the eve, 1 should have hud an easie'* task. If I Inul 
taken the nerves of tl\e tongue, I should liavt' ])(^cn able to prove 
by ex])(:riiiu‘nt, and in a manner the most direct, that the three 
nerv(‘s belong to three <li>tiiU‘t t mctioiis. and stand n laled ti> 
three diiferent cdasses of jants. I could liavt* shown that taslt' 
and sensibility belong to the odiee of' tlie fifth ner\t‘, voluntary 
motion to llu' nintli, and <.l(‘ghil ilion ti^ the glossopharyngeal 
nerve of the longue. ’ 

XXll. yl// ylcruutff iO I jfcrnifcnts niUi an Invariahlr 

Pfnidalani at \cfc Snath Wahs by Major-t iemnal Sii‘ d'homas 
Brisbane, K(.’l). ( 'unmunhealed i)V (Japt. jb nrv Katta, 

Fits, in a j.etl(*r to h>ir llumpluy !)avv. 

The following are tfu? results ott.liesf^ (;\pei iiueiits,’ as given by 
Capt. Kater: — 

If the number ol' vibrations resulting from Sir Thomas ibis- 
bane's experiments at l^araniutla \n: <‘omparod with the mean 
number of vilnations made by tin* pendulum at Lomhm, avc sliaJI 
liave 31h07()bb’ inches lor tin: leiigth. ot the peiidnlum vibrating 
seconds at Ihirumalta ; Oorci'/ol Idf tlu‘ diminution ol' gravity 

from tlte poh* to tli ; equator: and Ibj' fbe resulting eom- 

])ressiori ; tlm length of* tin* peutlulum Mbiating seconds at lujii- 
don Itriag takui at incln'S. 

The t:xpei imenl s at l^aramaita ! i-ing (s>mpared withtliose 
made by me at I'n'-g m latitude do'’ iiovilg give *()(). >!>( It »o 

lor the diminution of gravity iVoin the pole to llu; Lcpiator, imd 

! , for the le^idtiijg coni}>res>ien. 

:UKi'9:> < * 

[f Mr. Dunlop’s cxjx'riineiils ai ihoaniat ta, la* eoinpared 
with those gnade at l.ondon, we <»i}tain d‘.)*t )7 7.'i I idv lin* h:ngth of 
tlie seco'iid'^’ pc'ndulum at Pavu\uatla, lor the dmunution 

of gravity from the pole to tlie erpiator, and the com- 

pression. Or, < (unpanng Afr, Dunlop's ex])eriments witli those 
made at. Fiist, we have 'UOod*Jft*J fi*r the diminution of gravity 

from the pole to the e([uutor, and vcsulting com- 

pn'ss’ion. 

The compressions here deduced must not us yet he d(‘em(‘d 
comdusiva? ; liu' it is well known that a very small altr‘ration in 
the number of vibiafious made by the pendulum would occasion 
a eoiisidf iable diflerenee in the fraction indicating the compres- 
sion. d'he indefatigable /cal of Sir Thomas Brisbane will, how- 
ever, no doubt soon lurnish additional data.” 
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P. S. I n)ay hero take the tjpportunity of correcting an 
error in the Aecoinit. of Evj|>erimerits for d»it(n’niining the 
\'‘ariation in llio Length ol' the Pendulum vibrating Seconds at 
the ])rincipal ^Stations of the T^igonoiiiotrical Survey ol Great 
Ihitain/' 

In the lirst serif's of ohservea ions uunlo with tlm rep(?ating 
L’ircie for the latJt ude (d ( -lifton, V 4 li.e- Ix'en a]>plie({ as lltc 
(‘orr(:etiou Ihr the b'vd insieiul orill’f*' 2' 214)''^ The 
resulting latitude!^ when tlie i/i(''[)er <‘urr( < i ion is made, is 
.‘d 27 iiislf'ad df ' 2/^ 4(el)4 2 ami tjj?* ^r^jite-st ditler- 

ciiee l;cl\\(*en the {i\d inde[)(‘n(hnt latitude" <»{' ( !d(on d*4?i" 
instead of r)'24/\” 

Will. On (he Odihf \ ii) hi! nnmf ! he ! InOi ^trul a i a ini Dtpphf^ 

liv Pete), ifarlow, lis(j- J-KS* 

An abstrjiet of l!ii> paper udl be ibmid in :!h' present iiumljcr 
oi lint A/nnf/sj at p. I bd, 

\\1\. On I he Dnuiiiil Oci 'hi> o/ //•/' llnrlznn/n/ \i'C(I/e. 

)''ln'n itndv) ihe Influence nf Mu/sne!'^, j>y Saniud Hunter ( liris- 
iie, l'.s<p .MA. f\4lo\v of tin- ( and)ridge Philosopliieal Soeiidy : 
of the ivoya! Militaiv Ae;u4(‘niy« ( onunmncaO d by Sir Hiiiu- 
jehry l)av\. 

<>nr presi'nt linnl> will tnU lun.nt n> to -niy aeeount of 

this evteuded paper, oeenpyine; ./U ; biit ue slr.dl pro!)ab!v 

devol.i* a. s(‘parate article to that pmpe>‘'<'. 

\X\2 Oil >dielh\ lyv Leuis \\ e•^1,on Dillwyrt, tisep 

!'I}S, la it L'^tfi r to Sir 11. Daw. 

Tliis j>‘aj>er vv(' have rejirintf d entiie at p. 177 

{^I'o hi < «/.) 


Autk ij; XV. * 

0 /''){ erdi n>^' o/ J^h(h*>:U!hh uf Sot hi • 

i: f ) > \ L sot 1 \ . v ^ . 

dun. Id. ?dessrs. 4. 11. \ i\ian, aTid Ajiehael Idnaday, were 

iespe‘(.:(i \ (4 V admitted f ellow s t>f' tlu' S(u:nn \ ; and tlio laxuling 
elM»->srs. llei’seind and South's ‘'Observations on the 
bions and Distanci’s of Ihreidlundred and faglitv Di.udde and 
fvlple Li ved Stars/’ was resumed aeal coneludeal, 
dun,2'2 . — Dr. C- Scudauu.iie v/as avlmiihed a bellow* of the* 
Socitjty ; and the following |)aper was read : 

On VI Moch^ of preventing the Corrosion of Coppei-Sheath- 
iiig, by Sira- Water, m Ships of Wvir, and other Shli)>/’ liy Sir 
Iluiuphiy Davy, Bari. PUS. 

flu‘ attention of the ihesideut Iniving been drawn to this sub- 
jeet by the L^omniissioners of llic Aavy TJuard, hr instituted a 
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series of experiments upon it, and has discovered a simple and 
clfectual mi)([e,()f remedying the evil. Copper, when immersed 
in sca-vvater, however [)nre anil malleable it may be, becomes 
covered with a coat ol’ a green j-^ubmiiriaie, a sort of rust, which, 
when wasiieil olf, is succeeded by a similar one, and the process 
continues unlil the metal is coijipletely destroyed. 

It was ev ident tliat no alteration which I’ould be effected in the 
copper would prevent its corrosion ; the effect on dilferent kinds 
of copp(n‘ might bii souiewhat different, but the ))rincipal diver- 
sities must be owing to the variations in (lie saltness and tem- 
]U‘rature of the sea-water. 

Sir llumpliry was led to the discovery, by tlu* same principle 
which hvl him to tliat of tlu* drcomposilion ol' the alkalies ; 
namelv, thkit eliemical affinitii ^ mieht be balanced or dt^stroyed, 
by chaie^ing the ef’clrica! stai<‘s of the snb,staiha;s : it theiu f* 
ap[)eai*e(J lira! the. cnnosuni <»f the <‘opper might \)v prevented hy 
its being brought, bv e* uitaet. ’a ith aiH»tlu;i* metal, into a iiega- 
lively elect, ic stat<' ; and he had accordingly ibund that by the 
contact of (ill, Ibrming [lait ol' an electrical circuit, of ,/di part 
the surl'aco of tlu; (a>pj)er, the de.Nirrd elfect was con)j)l(:teiy 
(-•btaiiu'd. ()ther imitaN, posilue in lespeet. to ('.opper, may be 
employetl, a-^ leati ami /me, but tin j»i\.*lerul.>hg ou accoimf of 
its (iapabdity b'-lng brouglo into comph le cuiif^icl with tlie 
coi)per, l)y means of soMer, and also because its ^ubmuiiate i- 
easily di'taclied fnan the metal. 

Tie* e\j)(*iiment s \\(‘re made with ribbaiuls of (in, and it wn^ 
ioiind that Mich a libbaiui, (ajual in substance to only ;/,,dh [»:ut 
of tlu' copiier, elfeeluallv [uevemted tlu* corrosion of the latter, 
d'hey were j->o (‘iitire'ly ^at isl'actory, that not the smalh^st doubt 
can be enlertaiiuid ol the jii*i feet ^uc<^es^, ol' the nu thod in prac- 
tice; and the Lords ( 'oninrmsiou(*rs of the Admiralty have made 
arrangements for enai)!lng tht; Ib’csident to n peat them on the 
largot sctih;, ou .'-liip^ <d nai. 

It is ])robabIe, Sit iliimphiy observes, tliat this uudliod, besidi s 
prevent ii«»g oxidation, wiil also prevent the adhcK'iice oi'vegeta- 
[)!( '> and marine animals It’ tlie sheathing. 

I lus int (U-esting comm urn cation terminated with some allusions 
to the great im[)ortauct; ^>r the dise.overy it announced, in a 
national point ol vnnv, v\i>h respec t to om uiaiitimc; and commer- 
cial intere.^ts. 

d he leading was likevv is(' cimiiuenef cl of a paper, “ ("In ilu-‘ 
development of Magnetical Properties in Iron and Steel liy 
.Percussion, Part 11.*’ I3y AV. Scoreshy, Jun. PlLSlg ComiuM- 
jiicatcd by Sir 11. Davy. 

Jan. 2b. — Thomas Amycjl, Ixsq. V^PSA. was admitted a I'ellow 
of the Society, and tlie leading of INIr. Scoresby’s pajier was tc m 
iniiiated. 

This communication was a continuation of a former paper hy 
Mr. Sccjresby, imcJcr the same title, vvhich appeared in the Phil* 
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Trans, for 1822. (See 8, v.) In the first part, Mr. S. de- 

scribes his new process for the development of magnetism, and 
gives the result of a number of/experinients made with dill’eient 
kinds of iroy, and under dificrelit inodes of treatmqnt. The only 
experiinoits at all analogous thc.se >Yere performed by Dr. 
Gilbert about two centuries iia :k, in which Dr. G., hammering 
a piece of iron in the directioiL of the magnetic meridian, and 
drawing it out while red-inn., gave itsuch a degree of magnetism 
as to cause it, when floated by a piece of cork on water, to 
adjust itself in a north and south direction But Dr. Gilbert 
went no further, Mr. Scon sby, liovve\ <ir, considfning, that as 
magnetism in steel is more readily devtdojx'd Iry the contact of 
magnetr/able substances, aiid particularly if these substances be 
already magnetic, imagiiuid, that the niagneti/ing* effects of 
percussion might lx; gia^atly increased by hammering a steel bar 
with its lower end re.'^ting U|)un the upper ( nd.of'a large rod of 
iron or soft, slt^el, both tlie masse.s being held in a \ertical posi- 
lion; and tlial if llu* rod were first Kndeied magnetic by ham- 
imning, tlu' efl^ ct ontln steid bar would [,»robaldy bf* augmented.'' 
The exjx rum'nls institnli.<l ti> aseertain the efieet of sucli tifrit- 
luent fully pio\ed that the^t- opinions weia' correct. A small bar 
of soft sle('l Ix’ing hammered while renting upon a surface (d' 
stoiui or iiiiital, not fen iigimms, was reudert tl capable, of lilting 
b;, grain.s of iron, wluclt \\as tiu extreme ell'ect ; bvit on 
being hammered while held vertically upon a parlour poker, also 
lield erect, it lifteil a nail of SvS grains W(?iaht after 2J l)lows. 

Tile pajier now (U)innnniicated to the Royal S(.u:i(‘ty described 
a new' arrangement and juoi - ss, In whicli a much higher degree 
of maguelic eueigy w as dev eloped. In the former ex[)eriments 
of iNIr. Scoresby, a single* rod of oi^ly was used, and the 

steel bars or wires wvm Iranunered n[n\n it, while both were 
held in a verti(*al position ; m w ho ii < a-o tb.e magnetism of tiie 
in,)!!, alter liammeiing, was eiuplovef] « aid of the power of per- 
cussion for the developineiit of thi' magm‘li.^m of th*e steel bars. 
But the iron acted only ou the lower i ud of the stf‘el w ires ; the 
magnetism the ujiper <md being s])onlaneous, oi^wduit is by 
magnet icians called ('on^cfjHculiyiL Uencr*, Mr. S. attempted to 
supply an additional force lor the developmcnl of the* magne- 
tism of the steel, to act upon the upi)er end of the wire as well 
as ou the low^er, and this h(^ accomplished by hammering the 
w ire or bar tif steel betwinm twui bars <'t iron. Ihe bars ot iron 
he used w'ere three feet and one foot in length, both made ot 
common iron. The steel consisted of wires ot about one-eighth 
of an incli in diameter. The lifting power produced in the wares 
was estimated by the heaviest of a series ot nails, polished at 
the points, w hicli the w ire w as capable of lifting. 

We cauuoi follow Mr, Scoresby through the details of his 
experiments ; but w'e may state a few particulars ot the results 
which he obtained from his investigations. 
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1 . By Mr. Scoresby^s first process (which he denominates the 

siwple process^ to dislinguish it from tlie second, or compound 
process)^ he obtained a miixinuun magnetical efiect on a steel 
wire of* about six inches long, capable of lifting a n|il of 186 grs. 
which effect the compound pn:)cc\ss raised up to 32() grs. In 
other cases, an equal and somet imes a superior eflect was pro- 
duced. t 

2. In respec t of temper or degree of hardness of the wires, it 
was found that the softest wirt;,s obtained generally the highest 
power, and were most easily Aiagneti/ed, but the ed'ect soon 
v.'crit off. 

8. By using a larger bar of iron (about eight fc;ot in length), a 
great increase ol* magnetic'.al pt>\vtu* was obtaincMl, a wire of only 
six inclieS long being made) to liit, by haunnering by the com- 
pound process on this bar, a wchght of b()9 grains, or four times 
the wcught of th,“ wire. 

4, Tlie liniil to {he magnetism oive n to tlie wirc?s, Mr. Scoresby 
considers t(‘ be ch't eniimrd by tin* niagnetiMU of the iron bars 
employed. Thc^ bars btdng simply placed verlic^ally, l)ecome 
slightly magnetic by posi/ittn from the earth. This polarity is 
increased by hammering the in wliihi tlu'y remain in a perj>endi- 
cular posilii)!!. An incK ase of magnc'li.Mn continues to obtain 
by re])eated hamimning the bars u[) to the extent that Mr. 
Scoresby d(!velo]H'd. But tin- utoriunou rcicpured the bars and 
wires to he very often hanmraa'd, and the, process tr) bo conti- 
nued at intervals for a few minutes at a time, during sc.veral 
days. For a wire, however, to be made to lift its own vveiglit 
requircal only a few minmes hamim'ring, and when the bais had 
hcjcome magnetic by use, a. single blow with a hammer was 
sometimes found sullicient, to enable the wire to lift its own 
weight. To produc.e /he best elfect, it, is important to have the 
steed wires jiolisln d at the end, and always to use tlie .same end 
doirnirardy which obtains north polarity; lor by this means, Mr. 
S. found that an increase of’ capacity for magnetism in the wires 
took place after almost any operation. 

Mr. S. eoncc’ives that the liigh effect obtained by percussion 
depends on the disposition that percussion gives to the ferrugi- 
nouwS particles, for assuming that condition to which we a|)ply 
the name magnetic. The jkirticdes of ferruginous substances, 
especially steel, resist this condition to a certain extent, which 
resistance ]>ercussion tends to overcome. The general law Mr. 
S. resolves into this ; t/ud perntsdon on magnetizable substances 
in mutual contael inclines them, to an ec/ualilt/ of condition. And 
this effect he illustrates, by the tendency of bodies unequally 
heated, to assume, when placed together, the same temperature. 
And from the tendency of the cooler bodies to acquire tempera- 
ture, and the hotter to lose temperature, he explains the appa- 
rently opposite proposition, that magnetism is both developed 
and destroyed by percussion. The power of strong magnets is 
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diminished by hammering, if held in the air unsupported, or 
rested upon any body not equally magnetic ; and the power of 
very weak niagnets, or bars yith little or no* magnetism, is 
increased, if^held upon any substance that is magnetic. In all 
oases and circumstances, tlie ha^lmering tends to bring the sub- 
stances in contact into a si nilar state, the weaker being 
strengthened, and the stronger \»eakened. 

A paper was also read, erititb d Obs(irvations on the Iguana 
tubervnlalay the common duapa.’’ By the Tfev. Lansdown 
duilding, BA, FLS, Communicated by Sir 1C Home, Bart. 
VPH8. 

This paper was very short : it commenced with some general 
remarks on the necessity, in zoology, ofdcscribing aiivnals from 
living specimens, and on the errors which had lx en committed by 
naturalists in stating tln^ characters of certain li/aids, in conse- 
quen(^e of inattfaition to tliat circumstance ; tluh; the. giilar pro- 
cess of the lizards alluded to, liad been (;rron(‘ouslv described as a 
j)ouch capal)le of tiilatation. Mr, (Jiiilding then j)roceedcd to 
(lescrihe bricHy an organ on the parietal bones of tlni head of the 
guana, to winch he gave the name oj“ /‘mz/x/cx llomianuuiy in 
liononr of Sir IL Home, 

— A pa|)er was communicated, entitled, A finite and 
eNa(*t IvNpriission tor tlie Refraction o(‘ an Atmosphere nearly 
n^scmbling that of the Ivarth.’'* liy '1 hoiu.is Young, MD, For, 
Sec. HS. 

The reading was commenced of the Bakeriaii Lecture, by 
J, F. W. Ilersebel, l^sq, FUS, 

Fch. 12 . — 'l \ui Bakeriaii Lecture was concluded. 

The subject ol' this Lecture is the plueuomena exhibited by 
mercury, and other Huiil metals, wlif ii placed within tlie iu- 
iiuence of an electric current transinitted' thaongh ctjiiducting 
li(jui(ls. 

if a quantity of mercury be placed ms a dish and covered 
Avitli a conducting lit|uid, through w hich nm electric current is 
transmitted I'roni a voltaic pile i»f moderate energy, by, wires not 
in contact witli the mercury, this metal will be thrown into a 
state of circulation, the force and dircetiou of which varies 
with the nature of the liijuid, tln^ intensity of the electric 
j>ow'er used, and other adventitious cin’umstancx s. If the liquid 
be sulphuric, phosphoric, or any of the mure concentrated acids, 
th(i circulation is excessivtdy violent, even with weak electric 
powers, and takes {dace in a direction /no;?, the negative to the 
])Ositive wire. On tlie other hand, under alkaline solutions, 
pure mercury remains at perfect rest in like circumstances ; 
hut if the least atom of potassium, sodium, zinc, or any metal 
more electro-positive than mercury, be added to it, a violent 
rotation is immediately produced, in the opposite direction^ 
or from thepo.v///rc w’ir(;. MTom some trials, ^Ir. Ilersebel is led 
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to conclude, that much less than a millionth part of potassium, 
or a 100,000th of zinc, is sufficient to impart this singular 
property to mercury. Lead anSi tin act with much less energy. 
Bismuth, copper, silver, and gold, not at all. A number of 
singular phtenoniena in the ci jctrization of mercury and other 
metals are described ; and sonfe calculations added respecting 
the intensity of the forces a*o.ting on the molecules of the 
electrified body, •.vhich Mr. H; concludes, in his ex[)eriments, 
to have been not less than .o0,(|[()0 times their gravity. 

In the sequel, Mr. llerscl)dl notices the curious gyratory 
motions, observed by M. Serrulas, in fragiiicuts of alloy of 
potassium and bismuth, when floated on mercury under water; 
the causQ of which he shows to have been misunderstood by 
Mr. S. and which admit of easy exjilanatiou on the principles 
of this Lecture. 

For the sake ‘of such of our readers as may wish to repeat 
these experiments, we may mention, that it is aI)solutf ly neces- 
sary to use mercury recently distilled and purified, by washing 
with dilute nitric acid, and that all the vessels employed must 
be scrupulously clean, and the surface of the metal free from 
any adhering film. A small haltery of eight or ten pairs of 
single plates is sufficient to exhibit all the ph.enomtma. 


Artk le XVI. 

SCIENTIFIC INTELI.I(iI;'. NCI'., AND NOTH KS OF .SUBJECTS 

♦> 

r o .’s N i: < T F. n \\ it n s (' 1 1: n . 

^ J. Prihiarjj Forms of Sulphur. 

Oun readers may have* remarked in the present volume of the Amials, 
a description by Mr, lirooke, of two primary forms of sulphate of 
nickel. A paper appears in the Annalcs de Chimie, for Nov. 1823, by 
Mr. Mitscherlich, announcing the discovery of two primary forms 
of sulphur. The one, tliat which occurs ii\ nature, on octahedron 
tvilh a rhombic base ; the other, an oblique rhombic prison^ P. on M. 
measuring .5' and M. on M. 90^ 32', produced by fusing sulphur 
in a vessel, in which it may very gradually cool; when a crust is 
formed round the mass, it is to be broken, and the sulphur which 
remains fluid to be poured out ; the crystals will appear lining the 
cavity, • 

Mr. M. appears to consider that all substances which produce 
crystals, may likewise assume two primary forms. 

This gentleman has crystallized phosphorus from a solution of 
phosphuret of sulphur, the form of which is the rhombic dod€C<rhe^ 
dron. 
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ISckutiJic hitdUgencc. 

II. Uraniic of Autun. 

M. Laugier has submitted the u.'anite Autun to a fresh examina* 
tion ; the results arc : 


Water 21*0 

Oxide of uraniun 55 0 

Phosphoric acid 1 4*5 

Lime t'6 

Oxide of iron an*, silica IH) 


Traces of inangaAese and tim 


<j8-] 

From this analysi.s M. T.augier dravvs the follow in^^ concVisions : 

1st, Tliat the uranitc of Autun, liitherto considered either as an 
oxide of uranium, or as a compound of the oxide of lime, is a true 
phosphate of uranium, 

2(11)', That the lime in llii.s mineral, is for the most part, in an tin- 
combined state. 

:hliy, That phosphate (if uranium isentireh soluble; in carbonate of 
ammonia, from which it is totally preeipitatial by ebullition. — 
(Annales de Tlnini(; et de Phvsicpie, vol. xxiv. p. 21-7* Nov. lS2:h) 

'I hc existence of pliosphori(; acid in the or(‘ of uranium was an- 
nounced by me, in tbc An)iah for l)e(‘ember 182 1 then sujiposed, 

though cironeoiisl)', that the fact was neu, hut it liad been entirely 
overlooked. In tin; AnnuU for January 1S2.'^ {]'■. bl), 1 statt'd, precisely 
the same oiiiiiiou of the real nature of lln^ uranite of Autun, as 
M. Laugic'r has annoum ed, that it is essentially composed oi'phos- 
pliate of uranium.” 

M. l.augier fairly acknowledges that he had heard of the fact of 
the phosphoric acid having been noticed lu Kngland, but only since 
the reading of tliis paper on the 15th oftSeptember last. — Edit. 

* 

III, Phoi^phorv^ccucr of' Acefr/f ■ •>; ! tmt\ 

( To i he Editor of the r /' ,* ‘ v / fosoph . ) 

SIR, Xiu, 14, hS‘2l. 

Not being aware that (lie phos[)hort secnce of this salt has been 
noticed by any chemical writer, 1 have taken the liberty to forward 
you the observations 1 have made on its peculiar properties in this 
respect. Dissolve any (|uaniity of acetate of lime in water, and 
place it on a sand lieat, in a wedgwobd ware dish, evaporate to dry- 
ness without disturbing it, ^\'hen (juitc dry, let the bull) of a ther- 
mometer he rested on the bottom of the dish, and when the tempera- 
ture has attained the 25()th of Faht. the lime will be found to adhere 
very finuly. If light be now excluded, and the acetate strongly 
rubbed with a stilf spatula, it will become bigbly luminous. The high 
temperature reciuired for producing this appearance is peculiar to this 
substance and fliiate of lime. 1 am, Sir, 

Your obedient servant, Nicholas Mills. 
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IV, Chemical Examination of a iKaf^menl of a Meteor rvhich fell in 

Maine y August^ J823. By J. W,. Webster, Ml). MGS. Land. &:c. 

This aerolite fell at Nol)leboroug^i in the State of l^Iaine, on the 
7th of August, 182:), between fou|[‘ and five o’clock p.m. The oni^'^ 
information which I have been ablc^to obtain of the attending pha no- 
mena is from the jiapers of the <^ay, uinl from a eoinnunneation of 
Professor Lleavelaru!, whicli is pnolished in the American Journal of 
Science, vol. vii. p. 170; this ac,^oant he informs me w as obtained 
at his request by a gentleman of ii^^^elligcmce in a personal intt rview 
wdth Mr. A. Dins^iore, who was at w{)rk near the ])iact? wln*re the 
aerolite struck. <^Mr. l)ins)norcV attention was (‘xcitcal ])y hearing 
a noise which at hrst resembled the discltarges of j)latoons of soldiers, 
but became more rapid in succession. J'he air was perlectly calm ; 
and the sky wais clear, with tlie exception of a small wliitish cloud, 
apparently about forty feet scpiare, ?iearly in Jiis /.enilh, from whicli 
the noise seenunh to jirocccd. After tluj <‘\j)losioin this little cloud 
appeared to be iii rapid spiral motion dow invards, as if about to fall on 
him, and made a noise like a whirlwind among leaves. At this 
moment, the stone fell among some sheep, wliicli were thereby much 
frightened, jumped, and ran into the woods. J'lhs circumstance 
assisted Mr. 1). in finding the spot wJiere the stone struck, which wa^ 
about forty paces in front ol' the place w htiar lie was standing. The 
aerolite penetrated llu! eanh alxnit six inches, and then meeting 
another itune, was broken into fiagniciUs. When first taken iij), which 
wars about one liour after bs fall, it exhaled a strong snljihureous 
odour. The wliole nuuss ])reVious to its fracture probably weighed 
between four and six pounds ; otluT fragments of the same meteoric 
stone are .said to have been found several miles distant from Noble- 
borough.” — Amer. Jour, 

To Hie jjoliteness of Dr. George Uayward T am indebted for a 
fragment of tliis meteor. 

Externally tlie speciinen was in part covered witli a thin scnii- 
vitrified crust or enamel of a black colour, the surface of wliieli was 
irregular and marked with ' numerous depressions, presenting every 
appearance 4S having been .sidijected to intense heat. J’lie crust was 
hard, yielding with diflK iilty to the knife. I'he rpiantiiy of this crust 
wdilch the small fragment ] obtained afforded, w as not sufficient to 
allow of any separate analysis of it. 

The mass oi the specimen liad a light gray colour interspersed 
with oblong spots of wliitc?, luyving tlie aspect of decomposed Icucitc, 
and giving it a porphyritic a.sptct. Tliroughout the stone minute 
points of a yellow' substance, resembling olivine, were distributed, 
wdth microscopic points of a yellow colour, which I imagine were 
sulphuretted iron. The cement by which these suli.stances were 
united w^as of an earthy aspect, and soft texture, readily broken down 
by the fingers. The getieral appearance of the mass was precisely 
like tliat of some of tlic volcanic tuffas. 

The specific gravity was remarkably low, being but 2*05. 

Before the blow-pipe it exhaled a sulphureous odour, but was not 
fused. 

The specimen was reduced to powder and submitted to the action 
of a magnet of considerable power, but no attractable particles were 
separated. A portion w as heated to redness on a plalina spoon ; it 
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emitted the sulphureous odour, anfl its weight was diminished rather 
more than 21 percent.-, the residuc-accpiired a brown colour; it was 
again presented to the magnet, but nothing was attracted. 

The coniposillon of this meteoric /'uiss I found to be ; 


Sulphur . . . . 

Sile.v 

Alumina . . . 

r. 

.... 18-f} 

. . . ':9-5 

■1-7 

Lime 

iMai'iicsia 


. . . a trace 
21*8 

(lirome . . . 


i-o 

Iron ..... 


. . . 1 1!) i 

Nickel . . . 

Loss . 

... 2-:i^ 

liS’o 

. » . 1 * > 


100‘1> ' 
(PhiL Mag. Ixiii, 


Article X^■I(. 

NEW SClENTir’.C 

Fou ri Ta.K'VrioN, 

C, Tennant, Es(j. ha'^ in tlie press, in 2 vols. 8vo. a Narrative of a 
'four tliroiigh r'arts of the Neilierhinds, Holland, (lermany, Switzer- 
land, Savoy, and IVanee, in the Years 1821, lvS22, including a De- 
seriptiun of the Kliiiie VoyagcMn the middle of Aut‘unn, and the Stu- 
jwauluus Scenery of ilie Alps in the depth of Winter. 

Shortly will he puhlislnnl, by Mr. UenecLe, ol’ Lloyd s, a ’IVeatisc on 
ihe Priiu‘ij)lcs ol' f lult uiiutv' in Mariiu* liKT’JNuu'e, Ihjttomry, and 
lu‘.sj)onderiI ia, containing practical ItuU"; for eiiceting InsuriAices, and 
fur liie Adjustment of all Kinds of Los.^cs and Avlrages. 

( apt. Parry ’s Second \\>yage of Discovery is lu arly ready*for pub- 
licaiiini. 

Tiionias ILwson, AD, is about to publish Observations on the Ilis- 
tury and 'rrcatnient v)f the Ophthalnna a^^companying the Secondary 
1 ornis t)rLues \'encrca. 

Moscologia llritannica, containing the Mosses ofCircat liritain and 
heland, systematically arranged and described; by W. J. Hooker, and 
4'lioinas Taylor, MP. i.s in the press, 

Mr. (Jeorge Dyer is preparing The Privileges of the University of 
Cambridge.’' * 

JUST Pirin.lSUEl). 

A Selection of the (jcological ^^emoirs contained In the Annales dcs 
Mines, with a Synoptical Table of Equivalent Eormations, in English, 
I rench, and (xennan, iAc. With II Plates. Svo. 18.v. 
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A Grammar of Infinite Forms ; jor the Mathematical Elements of 
Ancient Philosophy and Mythology ; by W. Howison. Post 8vo. 5i\ 
A Compendirfas View of the History of the Darker Ages ; by C. 
Chatfield, Esq. 8vo. 7s. 6d. r, 

Prodromus Systematis Universajsllegni Vegetabilis,‘auctore Aug, 
P. de Candolle. Part I. Thick Vvo. !/• 5s. 


Article XVI II. 


NEW PATENl’S. 

< 

G. M. Glascot, Great Garden-street, Wliitechapel, brass-founder, 
and T. Michell, Upper Thanies-strect, gent, for their improvements in 
the construction' or form of nails to be used in or lor the securing of 
copper and other sheathing on ships, and for other purposes. — Dec. [K 

T- Horne, the younger, Birmingham, brass-founder, for improve* 
inents in the nuumlacture of ruck pullies in brass or other metals. — 
Dec. 9. 

W. rurnival, Droitwich, salt-manufacturer, and A. Smith, (ilasgow, 
master-mariner, for lht‘lr improved boiler for steam-engines ami other 
purposes. — Dec. 9. 

Sir H. Heathcote, Surry-street, Strand, for liis improvement of tin* 
stay-sails generally in use for the purpose of intercepting wind between 
the square sails of sliips and otlur sijuare-rigged vt^ssels. — Dee. 

J. Boot, Nottinglhun, laee-manufacturer, for his improved apparatus 
to be used in the process of singing lace and other purpieses. — Dt?c. l(f 

R .f. B. V. Gosset, Queen-street, Ilaymarket, merchant, for produc- 
ing various shapes, patterns, and sizes from metals, or other materials, 
capable of receiving an ov>l, round, or other form. — Dec. iS. 

T, (jreenwood, (i^ddersoun, near Leeds, machine-maker, and J. 
Thackrah, surgical mechanist, fa'cds, for their improvements in pat- 
terns and clocks. — Dec.^^7, 

J. ValUAice, Ksq. Brigliton, for his improved methods of freezing 
water. — Jan. 1. 

F. Dev*.?reax, merchant, Uheapside, for certain im[)roveinents on t)te 
inili or machine for grinding wheat ami other articles, commonly 
known by the name of tin? French Military Mill. — Jan. S. 

J. Foot, Charlcs-.street, Spitalfields, silk-miinulucturer, for his im- 
proved umbrella, — Jan. 1.^. 

J, White, New-road, Marylebone, architect, lor his lloating !)rcak- 
water. — Jan. 15. 

J. Finlayson, Muirkirk, Ayrshire, farmer, for certain improvements 
on ploughs and harrow.s.— Jan. lo. 

' Jennie Grand, Lenian-street, GoodmaiFs-lields, vinegar-manufactu- 
rer, for certain improvements in fcrnicnted liquors, ami tlie varimrs 
products to be obtained therefrom. — Jan. lo. 

W. Gutteridge, Dean-street, ISt. Fin Barrs, Cork, musician and land* 
surveyor, for certain improvements on the clarionet.— Jan. 19. 
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Ahticw* XIX. 

METEOROLOG CAL TABLE. 

I 


Haromf-teu* Tmjsrmomf,! J 


18«4. 1 ^Vind. 

1st Mon. 

iVlax, 

Ulin. 

Mux. 

1 Min. 

r 

Evap. Rain. 

Jan. j! \V 

2.9 49 

29-46 

48 

36 

, 

2N W 

30-3 1 

29-49 

47 

32 . 

1 

i\ w 

30'6o 

30*3 1 

4:i 

V\S 

i 

4S W 

:30(»2 

30-39 

40 

n 

_ 1 

5S W 

30*45 

30*35 

40 

•J8 

1 

(i Var. 


30*3.> 

40 



7N \V 

oO-4.‘» 

30-4+ 

38 

30 

1 

8 Var. 

30*44 

30*37 

40 

32 

1 

) 

9 S W 

3037 

3()'‘29 

45 

34 


lOS VV 

30*39 

30-‘.>I 

45 

38 

— 03 

IJ, N 

30*58 

30*39 

4.3 

^>3 


12 S W 

30*6'0 

30* 08 


10 


i:}S w 

30‘()() 

30*53 

31 

‘J3 



14 N \v 

30*33 

S0*.1.8 

31 

26 

. 1 

15 1\ W 

30*()7 

30-.i5 

3(.' 

26 

1 

16' N 

30*()'8 

1 3o*()(; : 

' 3(» * 

1 ! 

1 

I7:M W 

3070 

30*5<» j 

i 3S 

e J* ; 


IS'N W 

30*5() 

30-38 1 

•U) 

,31 ' 



19'. W 1 

30-38 i 

30*2.S : 


3(> ' 

•— 

20: N W' 

30-28 1 

29*.<JO 

4‘2» 

i 38 ; 

— 1 00’ 

21jS W| 

j 2.9-90 

29*43 : 

44 

3sS j 

— » : 31 

22;s \V 

2943 

28*98 j 

6i 

; 

— 1 15 

Q3'K \V 

29-85 ' 

28-93 1 

4sS 

34 ^ 

24' N W 

30-10 

29-85 ! 

50 

.34 

• 

25 W 

30-24 

30*10 , 

54 

49 


26’ W 

.‘10-24 

2y.99 

54 

4*1 

- -- r 

27 S W 

2999 

2.9-71 ! 

?>4 

36 

09 

28 S W 

29-97 

29-68 J 

4() 

35 1 

— 03 

29 N W 

30*26 

29-97 i 

4‘2 

24 1 

30 W 

30-26 

30*16 j 

38 

20* 1 



31 S 

30-16 

30*11 j 

43 

24 

'S7 i 

1 


30-70 

28*93 i 

54 

. 

0*87 ! 0-87 


The obscrvadoiw in each line of the table apply to a period of twcnty.four hour., 
Btginmng at 9 A. M. on Uie day indicated in the first column. A dash denotes that 
rtiiult itt included in the next iblluwing observation. 
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f 

REftlARKS. 

Fir$t MoHth^^\. Cloudy and fine: l^>wtcrou9 night. ?. Fine*, much wind, but 
calm at sunset : the Cirrotumulut has i :evailed these two days, Very tine day. 
4. liittle wind ; a dense fog came on sud enly tn the forenoon, and the day was misty 
after. 5 — 9. Fine days. 10. Fair: s<'nac tain in the nij^t. 11. Fine; cloudy. 

13, 14. Hoar frost, with foggy nights a great quantity of rime gradually uccunuu 
luted on tlie trees, cliictiy on the south i^c of ibc bnmehes, presenting a niagniticcut 
spectacle. 15. (ivercast, p. ni. with a 1 tie snow: the wind having risen a little, the 
rime has fallen from the trees uninclted, ^17. It is now winter under the trees, wiilt a 
spiing-like appeaT;dtt| every where else : the afternoon actually presented the rudi- 
iuents of a thunder^Kul, succeeded by beautitiil Cirrocuniuli in bars ; amidst which 
tl»e moon mse with the calm lustre of a summer’s evening. 19. Cirrocu7nulus above 
Cirrosh aiuit in light beds over the whole sky. W* CumulasiraluM : after which ?iimbi 
and an overcast sky; wind, with some ruin in the night. 51. A hollow wind; with 
rain, mostly in the night. 55. Overcast : showers: in the night the wind rose, and it 
blew hard towards morning, 53. Tine morning : Cirrostmtus^ with Cirriis aloft : 
windy. 54 — 57. (Overcast and cloudy. 5^:*. Showery. 59. Fine : Cumulus, with 
Cirrucumulus, 30. Hoar frost : very dear at night. 31. Hoarfrost; little wind, but 
with a hollow' sound in the trees : very tine day. 


RESULTS. 


Winds ; N, 5 ; S, 1 ; SW, 10 ; M%5; NVV^ 1 1 ; Var. 2. 


Barometer : ISIeau height 

For the month 30*199 inches. 

For tile lunar period, ending the 52d 30*1 19 

For 14 days, ending the 0th (mivin south) 59*874 

For 1 3 days, ending the 1,9th (nwin nortli) 30*483 

Thermometer; Mean height , 

For the rnenth. 36*955® 

For the lunar period 37*172 

^ For 30 days, the sun in (’aprkorn 37*150 

Evaporation * 0*87 in. 

Rain r 0*87 


Jhsulis omUti'd hij an oversight last Month, 


Barometer : Mean height 

For the lunar period, ending the 24th, 29*979 inches 

For 15 days, ending the 10th (moon south) 30*047 

For 13 days, ending the 23d (moon nortli) . « 29*892 

, « 

Thwmometet ; 

For 30 days, the sun in Sagittarius 41 *150® 


Lahoratory^ Stratford^ Second Mouthy 21, 1894< 


L. HOVVARP* 
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Ahticlk I. 

On Lrpanslons, parlicnldrli/ iti> //;o<o nfGltus iiud Mcnuri/. 

By Air. ( 'richtoii. 

(To the Etlitof oi'the Annals of Vhilosoplnj,) 

SIR, Mui,li 10, 

A TiiouoLMiii acquaiatuuco with the varii)us laws which 
rog’ulato the cxpanyive powers of dillfaenl bodies, is of such 
acknowledged importance in all exp(Mimenhd researches, (hat 
the most eminent scientific men ol’tbis end otlu.r countries liave 
their names identified witli some cone', i ion, or new (V'termina- 
tiou, in this branch of knowledge. > 

So late, however, as ISIS, win n MM, Dulongand IV’tit insti- 
tuted the experiments detailed in their well-known prize memoir, 
published in the 7th volume of the Annules de Chimie t;t do 
Bhysique, those gentlemen, though iu possession of determina- 
tions by Boy, Smeuton, Deluc, Lavoisier, Laplace, and many 
others, nevertheless deemed it expedient to try anew .what tlie 
expansions were of glass and mercury, as these were to form the 
basis of all their after investigations. 

They begin with finding tlie absolute dilwtation of mercury. . 
Their method of doing this is so ingenious, that very genct'al 

reliance seems to be placed on the number they assign, ~ for 

the dilatation of mercury in thermic unit from tlie temperature 
of freezing, to that of boiling water. 

MM, Dulong and Petit next proceed to ascertain the appa- 
Nm Series, vol. vn. a 
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rent dilatation ol mercuiy in which they effect In the usual 

way, hy^subjecting a known we?^htof that fluid, contained in a 
glass vessel carclully do])vive* of air and humidity, to the 
increase of tciuperaturc in the s me thermic unit ; then dividing 
the weight of the (juantity couinned in the vessel at freezing, by 
the weight of the (juantity expfjiled by boiling, they obtain llui 

cjuotient (j4*8, and thence infer,' that ^-7^ is the aiipiirent dilata- 
tion of inercmy in glass. 

These very aide exporimente^j; justly insist 011 the great pre- 
cision of winch this method is susceptible. In trials 1 have 
made, with vessels holding IVoin 200 to oOO grains, the caj)illary 
opening was so small, that utpiautily, <‘orrespondingto less than 

of a degree could h(‘ detaclnal wluui expelled ; yvA minute as 

this portion is,, it was very [)alpu.ldy noted by the balance, which 

turned with of a grain. 

Every one who knows tlie difliculty of ohtai.ning tolerably 
uniform results from ])yr(mictrieal measurements, will readily 
admit the advantages of llu* nut hod udo[)le<l by vMM. Dulong 
and Ihitit, when w ith tlnmi w'e re(*olle(‘l, that dans les inesures 
directes (le dilatation des s(»li(h;s, rincerlitudcj se trouve tripling 
eu passant de roxpansion line lire a rex[)ansion eu volume.” 
An error, however, ui considerable imjiortauce has entered into 
all computations from llu. dat.i thus obtalmal, which unac- 
<‘Oun(ably remains bitlierto undetected ; for, though that portion 
of a fluid, (hdached by iacn^asc of tcmqieralure, from a glass 
vessel of known volume, is indeed the fraction expelled j yet this 

fraction (taking the casw of‘i\JiVl. Dulong and Eelit .-r™ as “ le 

poids du mercure (]\ii eu sortait,’' does by no means denote llie 
dilalation of imucury in glass ; consetpieutly the dilatation lliey 
deduce a^s tiiat of glass itself must he erroneous. 

To illustrate tin*., let us suppose that a vessel, containing 
G4-S parts by weight of a fluid, throws out one of those parts by 
increase of lemp{?iature ; it is evident tliut the dilatation of that 
one part has \u)i been taken into acc(.umt, fur were it put iulu 
another vessel just holding it at 82”, then w'ould another dilata- 
tion lake place of of the original volume, and still wath 

this last portion must the operation be repeated, and so 011 to 
infinity; the successive expansions resolving Uieinstdves into a 

* series, the sum of which is ~ . or real dilatation. Or, to take 

liuother view of the matter, tlie vessel having been lieated to~?l‘i'i 
there will remuiu within Gi3'8 parts ; these cooled to 32° leave at 
top au empty space = 1, which heating to 212° will lill up; thi^ 

(Hie part, therefore, or the volume of the mercury, will !»' 
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alternately occupied by it, o • vacant, as the temperature is 32^ 
or 212 ° ; so that weighing ii. this experiment, serves merely to 
determine what parts the veir^Wl contains at boiling. 

MM. Dulong and Petit ha{/ing fixed the absolute dilatation of 

mercury at “r, and its appa :ent. dilatation in glass at pro- 


ceed to determine that of tl^ dr xesscl. lint liere an error has 
l)oen committed not less imj: .riant llian the other; for in order 
to obtain the dilatation in (juvstion, rln^y adopt a common but 
false assumption; that if tlnJ^ absolute dilatation of a fluid, and 
its apparent dilatation in a vessel he Ljiowii, the diflerence 
between these must represent that «>(' the vessi^l itself, and of 

course e:ive (-— 7 . as the numher; l!ie result here is 

far from the trutli, and would still lia\e been so, thougli the 

proper number ^ liad been used instead the difference, 

in neither ^.ase, giving the real (liLitulioii wliich tlie vesvsol must 
have undtu'gone, in lh<i iiitiu val of Uuuperainre ht^tvveen 32° and 
212 °. 

3 V) learn the tnu? dilatation in this instaiKau we have only to 
recollect, that. v\luit(?v<‘r (|(iaiility is expelled (roiu a. ves.^el, l)y a 
given iiicnaise of leinjuirat me, something nKUL‘ woiikl be expelled 
if the vessel itself did not expand, and that this supposed por- 
tion must, be a<l(h'(l to the ([uuutily expclh^l at the higher lem- 
perature (us found by experiim nl), and dediu'ted from that then 
remaining in tlie vessel, that each may rt.*present what it would 
be, if ihe vesse l were not liable to expansion : tlu; following 
illustration will furnish a coiiei.-a' gcuKual fnrnmla, i‘or all similar 
ililatations of vessels. * 

To lind this coruading cpiantity, we luay take the (a)eilicient 
of the dilatation of the vessel to expye^- it> eapacit v at any given 
tcinporalm(‘, as 32 , conse(|U< ni iy lie sauje eo(,<lieient, plus 
unity, will express its uicrea>ed I’.apaeily at the higher {(uapera- 
tiire, 212°. • 

Nv)vv, in the case of AIM. Didong and Ihdit, if g he that coef- 
licient, g and g -f I will n^spectixely represent tlu! caj)aeitles at 
the given extrtiines of temperature*; and from what is said above, 

f) 3‘8 — : must be tlie conceded contents, as 1 + is the 

true expelled cpiautity at 212 °, then, making the former of these 
divided by the latter = the coefUcient of the absolute dilatation 


of mercury, that is, 


f- (34*8 


50*5, wd obtain g = 433*30 1; or 


l 

488^01 


for the absolute dilatation of the vessel used by MM. Du 


long and Petit, and not 


i 


as in the table, 
h2 


Annales, p. 138 ; 
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giving, besides, for elongation of a lass rod taken as 1 at Ireez- 
ing, ^tt)oilii)g water, instead of 

If the above reasoning bo cone, usive, it necessarily follows, 
tliat the corrections for the expans on of glass, as applied to the 
air and mercurial thernionieters, i their after detailed experi- 
inents on capac ity for caloric, and ^ihe relative times of cooling, 
must, to this extent, have betm del ctivo* 

The iallacies which MM. Duk ng and Petit have inadvert- 
ently overlooked, atlbct not only rjll calculations where e^xpan- 
sion of glass should 1)0 ut.lended but must have led to lalse 
results as to the (lilalalioiis of the metals in table 1, 141, oven 

though the premises in the ])r(;ceding pag(i were true, viz. that 
volume sorti represe!il(‘ c\ idemmeiU, la somnu' dc's dilata- 
tions du inercure el du \netal (iimin\i(‘e dt* la dilatation du verre.’'' 
Now this formula Is mauilestly wrong, since the volunu^ tlriv^m 
out does not repr(*sont the dilatation of the. lueicuiy, and tliat ot 
the vessid w'c ha\<‘ shown to be overiated. 

l^y the above correct(‘d method, the absolute dKatalion of 
watej’, from its state o(‘ maximum (.lensity at to was 

found to be This iiumiier is greuior than that g('nerally 

received; l)ut as 31J? has sumetimos been assunu’d as the point 
of greatest density, instead of 42*^1', tliis cireumsiauce, which 
is ill (IVect the saim? asifd’M.i^' had been a(lo[)ted, will, to a cer- 
tain extent, a(‘counl for tbe variation. 

The saiiu^ method gave for t.ht; dilatation ‘d'air by the ineriiasi? 

of temperature from 32 t.o hussac {ouud 

though l)y nu'aiis which r(wv;,\vill think capable of minute preci- 
sion. The vessel used In mv trial was liermetically sealed at 
the ('Xlremes of temperature ; lliis sealing was [lerlormcd at an 
0 [)ening through a capillary khre, and t<j (:nsur(‘ ('oiuplete* dry- 
ness, the ves.scd liad been longheatcHl fully to i( (ln(\ss just before 
making tin* experimenf' 

In the M(*.iioi]-, MM. Duloug and Petit particularly mention, 
that they found alltl*e \arielies of glass winch tlu'V Ube<!, to have 
the same exjiansive power; this appears surprising, i'or I <!;iu 
truly allivin, that every speciiften of crvstal diffeis more or less 

from another; trials bv mercurv give from to as the 

fractions expelled, in the range from iVeezing, to boiling water, 
even while t.lie mercury has undergone the same rigorous and 
repeated boilings, thesedractions indicating elongations of glass 

rods, by that increase of temperature, from to — ” . 

That crystal wlilch is the most colourless is commonly the 
most ductile and least expansible ; but neither from its specitic, 
gravity, nor from its tint, as seen through the axis of a tube, can 
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we estimate its expansive ; besides, it is commonly known 

that tubes of every descrij)tie n, in course of time, l^econie less 
ductile ; lienee it is not impr|)bable, that a change takes place in 
their rates of expansion. 

Having* l)ee.n at first indv.tiod by the highly sanctioned cele- 
brity of the Memoir to pci/usc il witli a view to establish a 
]>ropcr graduation of tin; liigjjier |>a;i, vS (lie thcrmomctric scale, 
1 may, on some futme occAioii, sluav, what that graduation 
ought to be, for the (legreeslaliove and lor those below 

132'' ; beyond which two uifillerahh* points, no scale hitherto 
laid down, gives indications correspondiiig to tliose of the 
degrees ^^ithin the limits of tlie primary thesmti' unit. 

Besid(;s, as it must be gianled that an error fjxists in the 
lower part of the nun‘<uirie.l ihermoimMme so must it likewise in 
that filh'd witli spirit of wine, and pro!)al)l 3 to a greater extent; 
as perhaps it has ne\(n’ 1)( en proveal, that the ex|)ausiv(^ powers 
of alcohol are, lbre([iial iiiereiiiemts of heat, similar to those of 
mercury, particularly at lh(i IfAv tt‘m[)(‘ratures repoited by recent 
navigators, as liavinn hecji observed inllie seas. 

Indeed it would be no easy matter, except, in climates wdierc 
very low temperatures juiwall, to (hiterniine tlie rates of the 
spirit tiiermonK'ter, witli nilermici' to tli(‘ mermirial one; Init to 
attempt doing this b\ comparing the tw<.) instruments as at jire- 
sent constnu‘t.e<b wamhl h ad onU' iioin oui. erroneous system of 
graduation anothc'r. 

It will liave i)C(;n perceivf'd tliat. some oi‘ rhf; expansions stated 
above, are greatly less than rjiose given 1>\ the best authors. 
Hut as the deductions are Ihmuhd on the suppositi(m tliat the 

absoluti^ ddatatiou ol uieieiiry is really ^ : either the legitimacy 

ot these i[e(hu‘tions, a^ now' uiadig or th » iiumber itself, may be 
called in (juestiom if any mxalii ia 'iue tMlhnn?-! dt^terminations, 
by experimenters of ^er^ tiigh repunot. •. 

.5 \ M n s TON . 


Article* IL 

On the Afofuic Weight of noraac ami Tar/t/rfc Aiids, fjy 
Thomas Thomson, MJ). FRS. Kegiiis Professor of Chemistry 
in the Ibiiversity of (dasgow. 

(1'o the Editor of the Anntds of Plii/osojdn/.) 

BEAR SIR, 

fx the table of the atomic w'cights of chemical substances 
wdiich you inserted in the for March, 1824, 1 perceive 

that you make the atomic weight of boracic acid 2*75, and of 
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tartaric acid 8 375. These num ^crs being probably derived 
from my experime nts on these ac ds in the New Series of the 
Antuih (vol. ii. p.’lol and 138), i may be proper to state, that 
by siibseqiumt experiments I have •‘satisfied myself that the true 
atomic weights of these two acids kre as follows : 

Boracic acid 3*0 

Tartaric acid 8*25 

1, By turning to my (^xperiineiVts on boracic acid, you will 
find that I was not quite, satisfiea of their accuracy. 1 was 
anxious, therefore, to find some method v\hich would be suscep- 
tible of greater precision, and found it last siiniiner in fluoboric 
acid, which is a compound of 


Fluoric acid 1*25 

lioracic acid 3*0 


4-25 

And its atomic wciglit is 4*25. 1 had pre\iously d(4erinincd the 

atomic W(Mght of fluoric acid lobe 1*25, and 1 knew from my 
old exp(a*imcnts that the aOnnic wiaght »)f boracic acid was at 
least, as higli as 2*7v). ll. is oi)vious from this that Huoboric 
acid is a com])om)d of an atom of (sich of its constituents, and 
cons(s[iH‘ntly that, an atom boracic a<‘i(l is 3. 

Davy's analysis of tlie hydrated boracic acid must be. miarer 
the truth than those of Biazehus and my (Avn. 1 have repeated 
them again witli the same result ns before. No doubt some of 
the boracic acid had made itvS escape during the application of 
the heat. • 

2. My expiuimonts ♦^n tartaric acid W(U’e made with the crys- 
tals of that acid, I. bf'gan to susp(*ct that the.>t' crystals, which 
are usually large, might contain some water mechanically lodged 
})etvvecn their plates. ^1, therefore, had rtcourse to tartrate of 
potash, whiidi contains no water of crystallization, and which 
may be made anhydrons by exposure to a heat, of about 212*^’ for 
a sufHcieut time, 14*25 grains of tliis anhydrous salt were dis- 
solved in water and mixed with a solution of 20*75 grains of 
nitrate of lead. After the tartrat(i of lead had precipitated, the 
supernatant licjuid was tested l)y tartrate of potash, and by nitrate 
of lead, but was not alTected by eitlier. Tartrate of lead is very 
slightly soluble in water. The consccjuence of this is, that sul- 
phate of soda when dropped into the supernatant liquid in the 
alxjve experiment occasions a sensible precipitab*. 

The crystals of tartaric acid contain I atom of water united to 
1 atom of acid; hence their true atomic weight is !J'375, and 
not y*5 as I stated formerly. 

1 am, dear Sir, yours truly, 

Thomas Thomson. 
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Article IIV. , 

i'i CotilribulicH la a mare act nratc Kmjwlcthj^e oj Vram 
l?y J. A. Ait\v, d.soii. 

1 ' RA \ I ij M ill itui sliilc of 'dll oxi(I«» is occasiimully found nativo 
pit It'. ])uri^, a.s^ lor f‘\uinj)li-^ in nidu o( [ir<' mul man luifa; but 
tlu‘ s<*ar(*ity of tlioso laiiKaals ha.s nt« il thoni fVoiii 

<‘iii[}loy(!d i‘or pn'])urini;' oxido of ♦iraiiiuni in any consideiable 
([uaULity, (J!ieniist'< liav(\ tlu*ioloii‘, in ‘dr. ir um arrlvi'S on this 
nu'iai, Ix'L'u oblia,o(l l.o oinijloy llioiuoiT' ainr.id.ini iiiintnal (‘iillcil 
ju'i.'hhleuilu^ ill wliK'li ol uranniui hLoiu^o (blind, jiiixtJtl 

iMfh several otliLi borb. .s Iroiu \\!n(‘h it. N'vnii bnilicultv s^-na-* 
nitad. 

kiaprotii lonnd pariibb iidc, iVoin .»oar!inn->( ha!, to Ibjlunnia, 
Ml aoutuin, to|j.'ot!n'r with [>rolo\i«li* ofbnaiinin:, sihaa, <i\idf of 
(i-on, and s‘!l[)liin;i \ ot Inud, ib i;\ (i .n'-Uai iln* proioxidc of* ura- 
uuiiri ni ih(' (oil ovin^i' v\'a\ : din; j*uU‘i:r!s,'d miinaal was tbs'*,ol\cd 
m uit.i'ic mad, tho sdir<? and ^nl[ilnu !»‘n)aini!i'a; undishidvnd. 
.laoui t!u‘ filloind >obOion Vva^ Miparaifd bv n;‘Vsla!!i'/,at ioji in tho 
(Ir.^t jdmaa l ha It ad, inidt r Uic f^i ni (d’ luti a-lo. l'I’ h ad. 1'hn liijuid 
Id-'iNj’ lui'lln.a' I va],'in'at«'d, iho inlrat*- <>{ snaninm i a v idlr/ialy 
V. iiirli was hna!i\' iiia’ 0 ;n|?osi,ii i)\' cai.^lir jadasln 1 !n; oxith' of 
ii'ai raaiairnai in thv inolinar 1(*\. 

Ihu.hoi'/ |,n tjart tl his •.}(’ uraniinii \\\ indiuna’.- “-d’lu! 

[advcrisid [Ka'ldiiaiidn v, as hoded wuh n;hit‘ in'iti, ;\s lon^* as 
-my thiu;i; was dL-soivtd, d Im m . hit ion was i saipoi ai (-d at a luLtli 
N'in|j(a’alui 0 tdl Ibnics of nitron'' mad vmt ' rshinalcd. aiid this 
was r.tni'inim-il fora considaiiddc iinn*, l,Tkiii:i iaio t<; sfir tin? 
)'v.<it<a' I'.oniUnialK , ?al< r*rnraminn ws.'- “In n i.dr.L'U uj> !>v 

watrr, winh: tln^ t>\'dn ‘d’ noai th i.>- -'od andn*.-- >!\a'd. 

iairdiol/. foniul, Inoo'vta, dial rh. , iOMi: ■{! iihowaso 

foiipta* ami linii: ; ^v!n(■ii v\nn* -n d;’.- manni i\ 'fin? 

‘ajuid was dn(’oiupo.'-n;l bv caaniit: annn ana addod in rm*- s.s, and 
lit^ysl.od for soiun tinu' aluna; xMih tin: ])i't nipila{ta lU lins pro-^ 
the pieripitaO' wa'^ fivrd Iron) r.>[>[)er, l\ wans w.ished 'and 
inaiird I o rriine.ss jo dnva* offthe unolt'idbhn ainaionr.K it was 
a;ain dissolva d in ii. trie acid, and pna'ipilatcd iu caasuc potash, 
added as. little as possibh.- ui exer.N.s, ’file oxnle idbiraimun tluis 
ahtaincnl retained its yellow' coioiir alba* iieine.' heated to redin?ss, 
and was emnsidered as free lioth'froni linn and ])o{ash. 

From Uie knowledoii of tlie suiijei't which, we at, [ireseiil [)os- 
it is easy to see iliat neither KlapixUh nor lUicludz could ' 
havi? obtained a perfectly pure oxide of uranium, on account of* 
die great vaiit?ty of sulislaiices accidi'iilally present in [)ccli- 
Idende, the names of wdiich 1 shall state below. 

^ fransliitcil from tlu? Koiud* Wtcnskups Aruilcmunii Ilnuvllinj^ar, p. ‘lUl. 



254 


[Avuij., 


AL Arfv)6iison on L- rani uni. 

.Mel /tod t>/ prepariiig pure (yiide of' Uranium. 

I expected at fiir.st to hav j bet*i\ able to obtain piin^ oxide ol 
iiratnum witliont any tedious processes, by means of one ol’ ils 
propta lies wliich has not been knovvii for any cousiderabJe time* ; 
namely, that it dissolves with facility in carbonate of aminoni;i, 
and is again precipitated ir<aa the solution by boiling; fa- 
should some copper accomj> my it in the, sohititui, the oxide oi‘ 
uranium wliicli tirst is precipitated ouglU to be quite frt'c from ail 
admixture oi that metal. 

A portion ul piadiblemle from Johann ( ieorgenstadt inSaxony, 
which was apparently very ]uire, wa> naluced to a tine powder, 
and digested with nitric acid till it was complettdv dei:omposed. 
After this a little muriatn* acid was added, which dissohed a 
considerable portion of the stravv-vellow matter, insoluble in 
nitiic a(‘id. riie liltered solution was suptusaf urat cd with 4*aj- 
honate ol‘ ammonia in gteat e\c(iss. A portion of the preedpitaie 
sviis again <lj:ssolved bv tlie carbonate, but greatest [ran 
remained iiudissolved ; and tliis pro|)otlion cm. tinned unaltered 
though the whole was lieateiL I he ammomaeal solution wa- 
separated from ihc precipitate, and was examined by iiusius ol 
processi^s which 1 con^itba- it iinnet'essarv tt> p.irticulari/e in this 
place, and to my astonislnmmt 1 ibund it i.v) e«mlain tin? foiiowdng 
(liH(.'rt‘iil subsl a m.'es ; ua uiel y , < > xule o( uranium, n\nle. (d i'opp(*i\ 
u Cv>nsielt:ral)le ja'opoiiie)U ei -'Xidt^ ol cobalt, a littii; oxuh* «>{ 
ynic ; ami ihe precipitate^ bi.^ide> ai! (Ihm* bodies, contained 
much arsenie. mixaal oxnjc > of i;%»n and h ad. If to these 

wc add Ihe silica and '^nlohm m>t, <hssol\i.>d by tin* acids, \\ <• 
shall tind that the pi chbienih contains no t'eu m* tiiau niiiii diih r~ 
(‘lit suljstances, lo ln.'*e ovide ol uranium irom ->0 many (Uhtj 
bi/dies occasioned a great, number nf IVmth'ss trials. But 1 .e 
last sueaa. tided ni iliscaoenieg the lolhrwing imUhod, by means 
of wdiicl), so far as 1 eau see, tin- prot(o\ide oj uianium may h* 
obtained Jiia slate ofd'omph.di pinOv. 

Imiu’Iv [)ul VC ri/,v't I pi tdii.ilendc is dissolved by means t.)f a genth 
heat ii* a unxturti of niiiic. and muriatic a.cids. VVluiii tie' 
(ha‘t)Hiposil ion ol tlui nuin r.d is couiplt ft'il, imd most of the a(a(i 
isvpelit d, a little muriaf/t- and is lo ht* added, lifta vvhicdi the 
Inpmi Is to 1)0 dilult'd With a, good deal ol \\at(n'. the sulphur, 
silica, and a poi-tion ol’llie gangue, remain finally undissulved. 
A current ol snlphuret tt <1 iiv<in)gen jgas must now' be jiassed 
through the liquid as long as any precipitate contimies to t’alh 
Ihe prt (upil ill e is at lirst dark-brown, ctinsisting of sulphurcits o! 
c*opj)er, ars(>nic, and lt;ad ; but at last it biu-oim s yellowg and 
(ainsists ol sulpliuret td’ arsenic, J lui lirpiid is now' free fjtna 
copfitug lead, and aisenic, but it contains iron, cobalt, and > 
lit tl(‘ '/inc. 

bet it be liltered and digested witli a little ;\<l<litional nitric 
acid to pero\idi/c tiu* iron. I'y this ju’occ'ss tlie liglit gveci! 




colour of the liquid (‘lianii;es to aiytllow. It must now be decoin- 
|K)sed by means of ciulxmate of eammmia added in excess, which 
will take up the oxide of uraniu’n mixed with oxides of cobalt 
'uul /inc; but Icavtis u (|u<intity of oxide of iron un.dis-- 

soIvcmI. Sliofild tlie soluiion (‘V(;n contain a portion of earth, 
wliich did nolha|)])eii in my experiments, almost the wliole of it 
would be si‘paraU d mixed witli tlm oxide of iron. Tlui tiltered 
solution is aftei wai cls madi^ to boil, and I he boiling- is continued 
as loiio' us tile caibonale ol amrnoniii is disen^^ajji'ed. A portion 
of‘ the <;\ide ol' cobalt remaoe^ m tln^ solution, wliich acquires a, 
famt reddish colour: biu auotlier ])(>rnon of it is precipitat(al 
alon^* with tile oxide of uranium ^ uhit'h <’oi)tains likewise the 
/nun 1 be precipitate is cadbaUi'd on tin- Ido-r, vvaNluul, and 
ili'ii'd. It is tlien to be heated to redricss ; b\ \\b!(*h U. loses its 
xt ilviw I’vdeair, and Ih'Cohus daik-oiia ti. In tins slate it must 
be mar (U'atta! for soniv^ hnie ni dilute muriafii' .[Vm], v\ hich dis- 
solves tile oxides oi'et^ball and /inc, r with a small pur- 

tl»m of peroxide ofnraiumii. 'fbis p«utioi« v.as prohablv united 
as an aeid \\»ilb tiie Uva.i bur^o.s. Pure proloxuie of uranium 
remains undissoU rd , If die nmnalic saulion be [)recipilale*d 
wilb i*am>tie amnuaiJa in ext « U(‘ oiuam oxide of‘ uraniiaji 

<aini!ue.ed \Mt!i oxub-*: ol <‘Mba!l and '/me. f roin dS r parts of 
pi cbblemle Iroaled. in tliK \\u\, I oblamed aliout. ‘do paits of 
piotoxide of niaminn. Ihl^ aimumt.s msuly to tio pei eeut. 
wbndi is Id pails les--. ibau (lie <(ii:ail.ity slat'.ai (ly Klapiuth. 


'Mi'idllh i iu/t a fid ./^/‘o/o / o/e {»/ ( ifimufn. 

Tile (‘\pei imouls biiiniiif mudt* (o nbiain m inium in tlo^ 
iueialbr iorni liaVi bv < n all coin; act v d in c bare.oal euieables with 
without 'adihlums. it is iSfnse(|m-yliv probabh\ e\eii if tlie 
oxide of n;:inmm o|n'iat«.tl n[)on Inul laa .a quito puns, that ihe 
metal obtamasl cojOi Jiiasl rhart'eaf.. or an* othri substanee 
derned fi'om tlie liiiXt > impi-iv. I m dn oduriion. In whicii 
ease tin- props rlus t»{ iho pr^'-iart n,: lo dejer in-i.niirdiy from 
^llor^e ot’the purt^ naual. 'e -eln I'n-a.-^ ]i i\e found out 

a, method ui u\ouhnL', these iueon\a nienci s m lia: r?(liicliou ot 
metals ' i(»r d is non knoan that sroend met aliieMexidi s mav l)e 
<le]U‘iv('(l of tinar owro n by ineaie- id' hydionen y^as, I diUer- 
milled, tbeixd’oiiq io tiy wiietlu r oxule oi'iuammn c’ould m)t bt‘ 
broiejdit to tln,‘ meialln- state b\ tins imthod. If I siieeiUMled I 
obtained luilurally tin* projioition of ownren m the oxide deti r- 
miiu-d with llie requisite exacluess. 

"fin* a|>pai'atiis em[)l')yed ni tins piauu'ss was a piece (d aeoiu- 
Juon baronud el t ube, blown inlo a small dh)la; al)<)ul the inid^Ue 
part, 'fliis lube was in the liist place wtuqhed, and then a 
portion of tinely pulveri/eil protoxuhMd uranium w liieh had been 
iieated to rediusss was introduced into the globular pail of the 
tube, Ibd’ore defennininu; the. weiydit of llus [uiwder, the '^lass 
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was heated by a spirit lauip, i,a order to drive off any moisture 
that might have been adhering to the powder, and this moisture 
Avas sucked out of the tube by the mouth. The tube was then 
jdaced in continuity with an apparatus from wliich hydrogen gas 
was extricated from a mixture of /inc and dilute sulphuric acid. 
This gas was made to pass in tlie lirsl place Ihrough a tube filled 
w ith fused muriate of lime in older to dry it. It then entered 
into the tube containing the pr?)toxide of uranium ; and as s(j()n 
as it liad expelled the atme.s[>lieric air, heat w.is applied to tile 
])rotoxide by means ol'aii j\igan(l’s sjiiril !am]>. The rc‘ducti(ju 
took place imiuodiatcK, and with such violence that the matter 
became red-duit. Water was geucixited, and at (he end ot'the 
process, which only lushed a ibw mimiles, thci grc:en protoxide 
was changed into a powiuu' tii'a liverduowu (a^lour. 1*1S7 jiarts 
of protoxidi! of uraniuui had lost hy this proc'cs.s 0-()4‘j pan, 
which amounts to d‘od ptu’ e(iit. ]n anothci' exp('riiuent I'dhS 
lost ()‘052, which anumuls to o‘h I pc i ^s'iit. I'lie experimecit. 
was repeated once more in a porcelain twhe. winch was lieati^d to 
whiteness; Imt tlu^ product was llu' same briiwu ptiwder. 

This sub.'^taiice remains unaltered at the tndinarv tempeiature 
pf the atmosphere ; hut vvlien healed to tin; ( oinmencemeut ot 
redness, it lakes fire, swa'lK^ and is coinerlid Init; green oxide. 
It is insoluble in sal|)luiric. and muriaiu*. aci‘!s, \sheiher coiuam** 
trated or diluted, : but. it dissnivi'.- w ith Ihv ility in niirio acid with 
the e\'olutiou ol intr<ni^ eois, and 'lu' .a)lutiou ha'' a iemoiovtdlow 
cohjur. It is ( xccediugly j'rohaole that the pis'loxide cd'ma- 
iiium is liy +his trcatmciit rr‘di;erd to llu: im talhe stale ; heU it is 
certainly possible that 1 (udy reduced it to a lower slat<j i;l‘ oxi- 
dl/ement. 

Meanwliile I uuderluok souu; e\[)eriiiieuls lii older lo deter- 
mine the composition ol tin.' yellow. (.jj {iianimn, by liu.ans 
oi'whicii [ expi'C^tcd to bo abki lo tlnow soua. lj;dit on the (pu's- 
iion, whcllier the substance obtained in the prect ding c'Xjxai- 
ments shc-uld be cousitlered us a nujia) or not. If I ctnild 
prepare a neutial salt, with peioxide ol’ manium and sulphuric or 
muriatic a :id, 1 slioiild have an easy wav <»!’ (K ((n inining the 
(juaiility oi‘ oxygen in ilie oxide by llu: a.nal\ sis ol'ilie salt ; luil 
neither oT these sails could bt; oblainul in llm stale (>rei vsials : 
for on evaporaliug llu; stdutioii'., 1 o])t.aiiK.d at last a tliick synip, 
wliich, wlien further evaporaled, became gvoenislwyellow from 
the formation of protoxide of uranium. On the other hand, 
wdiea 1 added lo the jicinmriatc of uranium a pi^rtiou of miniate 
of potash, a triple sail separated on e\ a[)oriiting the li,piid m 
small leiuou-yellow ciyslals. Since, hydrogen gas reduces the 
protoxide of uranium willi sucli lacildy, ! tiiought it likely tliat 
this triple salt might also be decumposeil by means ol it, and 
that its analysis coulil lie best ])erforui(Ml in the way tliat lier/e- 
bus proceeded wuih the analysis of potash-muriate of platinum ; 
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lor potash-niuriuto of luaniuni may l)o freed from water vvitliout 
the least diliicuity, as the salt ciu| la: exposed t<.) a^ moderatt: red 
heat without iinde^ri^oing' any (((‘composition, 

"I'he experiment was conduc^ted in tin* first place in an appa- 
ratus similar tf> that above described, i\s soon as the hydrogen 
o-as b( •gan to pass, and the salt beeann* hot, it liised and swelled 
up, muriatic, acid ei\en eml, and tile uku-s liecaiue dark- 

coloun.:d and o|)a(iU(‘. 'fhough ihe pioc(:ss was ( outinueil for 
neaiiv two iiours, and the* h‘-at iVnio the Aiuc.iei’s sj)irit ]ain[) 
was raised to the highest deeiei' iiUeuMt v , \ rtpnnrs (d unirialie. 
acid still continued to pass , a proni tiial tin; -:ilt was not eoni- 
]det(‘lv deconijiosed. Ihe \sied‘‘ Ixane. .dlu',\;d [n cool, tlie 
matter was extiacted bv \vatei\ v\in<-h noiiiat^* of 

|)ota.sli, togidher witli a gt)od portion o| uraimio* uf a hglit- 

gieen colour, I he nisohibu' rositbie wa-. a bl.e k k'^V'^tal^IZ(‘(! 
novvder Iniving tlie im'talhc lu'^tre, whici* was wa-’koib and dried 
upon blotting pa})( i\ 

Suj)))osing that liie iieat in tlu'. ♦ vpej nm nt niiglil leave been 
In.'} Wf-ak, and *that tin’ salt, it o' to a liig'hei' t emperat «n‘e, 

might hae<* !,a eis iinae ( omnlt.lclv deo* ))Lnpo.;-e(l . it ^\as ag.iin 
0’j‘eated witli thiN (hli't'veius , ih.it tin ''•all wa- put ndo an appa- 
iatiis, \shich e<aiitl bo luore, strirngly heat* d, am.l which was 
uitrcaims' d lud('wa\' lnt*‘ a sued! tmie.u*' in aled wuh xduirc(»ab 
Ihe ln.:at applu'd was s.i -n’eaig that I lie e! e-''. w.c-s ;dnno1 uieht d ; 
vet the salt was not c^mndotel v (M'coinpos^ d ; toi’ .d(er washum 
‘he altj-rod sail widi water, lin i;- ri mamed fit*' same cr\ stalir/a (i 
jnallt‘1 as in the oreerdnig »■:> pi iiun nt ; Im) od a still iu^*n 
deeideii nn*talhc aj>p<art$m.< •, t*. -r t In* ''C U had bt < n emi>l*>\ed m 
L real er « plant itv , ami <11 lint o .not tin; e»'\ w* le larger 

and mot e d(sHiiet . 1 In* fonu o{ me'-e e w sl ais * ii umlei the 

mu'roscoiu* wa-an oilaliedroii vei\ neaii' . in, i.n’i's 

had a ver\ strong melaihe bi>.lre. so '*.1 n- siirdoly 

iiansparent, at tJie edc*’^, ami < I ■ *. o.d i. ■ i so; and 

‘ills colour r* nrained ^ X'-n altei 'U .• a,,i- ’,>ei< i-. 'O-aad I 0 

ptnvder. These iTVstaU ’roie mo? ah'oo. b\ evp- i^ -o to tlie 
atme.sjihcre ; Imt wiien he..i(( d, llnw ted.nc'-d lo 'powder, 

ni{o-t:'ased HI hulk, and were c.haiejed into pHd(»\!d<. (d 

uianium, wliieii, when tnsded wiih acum, . xhiliiled tlie ^luy 
same eharindtU’s as the pirodueis td'lhe ledueed ’po »l *i\ide. 

It is s(‘aicelv possilde to think, than in this < xia riuieut an 
oxidi'/ed body could leave been obtained : espt'cially ddhe doubh* 
salt emplosed \ievual ;icc<>rdni*.: to the iitov tlh’ory of the 
nature of inmiatic acid, accoidmg lo which that acid contains 
no oxvgen wliatever. All the eirmunstances taken togidlni^ 
lead to the cumdusion, llial tln^ cr\ sialli'/(*d Ixaly obtann <1 wa.'> 
nietullic. nranium. {)■()*)(> part of it wne luaited in a piatinuin 
vessi'l, and convertt d intv> green oxide Tb<‘ inco ase o( wa ight 
Was 0-U2d5, or lOb parts uf tlie metal lead comlumd with d'Odo 
parts of oxygen. For the sake of’security the oxide v\ as dissolved 
New von, \'m, s 
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in nitric acid, the solution evaporated to dryness, and exposed 
to a red lu at 5 but hv tliis proj ess no alleration wliatever of tlie 
weigiit was [)r(ultjcc(l. 

The oxperinuMit was repeated with 1 ‘OOb gramme of metal, 
wliieli iiicreased in weight ()*0d7.> grunaue, cnfresponding to 
3*73 oxygen to tlu^ 1()() o( uielal. 

Thestj two e\p( riments agreeing very well witli each other 
show plainiv that t!u‘ I)rov\'n suhslanee o!)lained when protoxide 
of uraniutii uas reduce/! hy nnrans ol' li\drug/‘n gas, must like- 
wise be in tlie metallie sfiite‘, . A liimdiesl pails efthe proloxitie 
!os1 nr ikd ! n{ thi‘ir weigh.!, leaving vi r/unainder amounting 

to !j(>’47 or !)d'4(k Ihit Pir id : ihnd :: h){) : 3»'()7, which los< 

quite cqiTespc/nds with t h(‘ au-gmenlui ino /)f wt igin of thi', metal 
when healed ti> It was liamrilv r/unaiked, that th/: 

riiel/al wluai nleanu-d hv r* dmang the panluxidr I'V nu ans nl 
liydrogtMi g;is l^a'^ a !i '^er-hroe, n cnlnu)'; \N!nh‘nn the olhel'hund 
the ])n\\(K‘r <4 the eresOdlr/./'d pr«.a!(U'l 5 ^ r(‘<!dtsh-hr«n\ n * hat 
this mav l)t? owing te‘ no oIIhu' < an-*/* than a /lilK'renec in (lie 
timaiess oftlu' two powder^. ' 

If tlie le'^idl of the r/aiuction id tim protuxi/ie he amipared 
with that \shteh is oicfnine/i hvihe eomhiisii/wi oi'llu^ melal, I0(,i 
parts ot'prntoMdi' ol mainnm are eompe.s/Ml al a mi'/hum ot 

rrauium , 'Jd'4 idt 

OXN gi;n . ^ , . 

and Idd parts ed 1 ranmiu / omhint* wnh .'hn'sS parts oihivvgom 

d’he jH'otnxid/* of uianiiim nhtanu'd Irout pe*i'/‘arl)onahi is 
pow'd**!’ ol a dntv -g'naa. radnm. If the uramum salt he a se/^oial 
time thr/swii dnw I, l-v t'au^i U' ainric'iua, and the preeapilal/j l)e 
heated to r/ajnes^s the, .iXidi* m obtained 111 the iorm oi ,i 
black metallic ma^sg tlie p/ailnd/'s ed w!n<di Cidiei'e tngeiher. 
This mass is r\<'^'e«liiig!\ leinl, ami is not wiliiout diliienli'. 
nulueed tn poarier* 4 he powdi r has the Usual grciui coloiu' nj 
protoxicie oi'uraniiim. ihotoxule of maiiium aft^ r luuingbc'eji 
ii(al<‘d ii» lednes'-, di's/iive-i v y sjeiringl v in dduh* muria.lic or 
sulphiiue aeid,. 4 lie <‘ne/ eut rahal a( ld'^ /iiss/dv e it better, aud 
wlieii it is bniie/l in ennci-uti ated sulphuru* ari<l, n dissolves 
eoiujihut ly, a bgio-green Cidtuir/'d saline mass is nblame<l, winch 
dissobes in ualer with a deep boUle-green i:olour. It such a, 
s/)liitinn iu* |U(*ci]ul ah'd hy r.austic ammonia, the jiiol oxide t' 
sejiaraied in tin; stale of a hvdrate., m Inown docks inclining 
purple, n thesf’ ilorks hc washed ainl dried at the l.muperaturc 
of and then In ated m a glass lube, llicy givt; ouf a eousi- 

derable portion td' water, and become gri'cn. In general a pur 
tion ol the hydrate is hk»‘wise c.onv/ rled into [leroxide, and d 
becomes yellow before; the end of tlie drying; and if it was 
precipitated by annnunia in great excess, 01 if il was washetl 
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with hot water, in either case we may R'onerally expect to 
lind the whole after beiii^i in the sttit(i^of peroxide 

conUiining uaiinonia. (>4uboaate of ammonia throws down a 
JighUgreeii precipitate of protocarlxuiute of uranium, which* is 
again dissolved if tlie precipilani be added in excess. Iftlie 
precipitate be heated in ammonia, we obtain protoxide of tna- 
nium free from carbonic acid, fhe hydrated protoxide dissolves 
very easily in acids ; and the precipitate by means of caustic, 
uimnonia is easily dissolved again if a hUh e\c,cws o(‘ acid be 
added to the li(juid ; but if the p^^ cipitaUal lualrate be digested 
for an hour in water, the clienncally < f-»ubiiu d walor is disen- 
gaged, tln^ inatUu’ concretes into a heaw pii\\d< r (d'smal! bulk, 
and is afterwartls acted. u|u)n with great, diilh ii»u bv .e e 

) ()j i(hi t>/’ Vran.’fon . 

Peroxide oi' inanium, les is well kucoMc has liio, psopiutv of 
acting sometimes llu* part ol‘ an acid, and a- odH rs tleO oi’an 
ilkah ; and it has sueii a t ndt.ncy to <.’nter iiiOf coiubinat ion 
with otliet oxidiV.t.'d bodies^ tliat I dembt the pos.sibihiy »)1 
iug it. in an insulated stale. Ib,r example, it ue prei:i|.»itate a 
solution td tins oxide m munalie or nitne aenl bv na ans oj* 
i'austic ummouia. the prempitate. i-. ;.i elo nneul coinbmaUon <.>t^ 
[icroxide of uranium witli watta* and auuneinia, which la>.i body 
cannot be vemovani by wa dung tiie powiier, ddn- \er\ sann 
ivsult i.s obtained, il‘ we pua'ipit.tii the pmovide b\ means of 
caastic* poiaslh 'Idle hydrated nraimOe ot ammoiiia ma\' be. 
hcioed without undeigomg di eomposu i*>n lo Ji'Jg m* a Htlh.' 
higher. W'lum luistal to a still higher teuijieial'io , n gives oin 
wj.ter, azotic gas, and aniniuhia, and [Uutoxule of nisunum 
remains behitui, !f we attempi (»n the oilh;r Jumd iuai per- 
aurate oi’ uramum in order to disengage f!n .entg du Crf'oug.ov;- 
tern <d‘ tile salt -does uoi cease tdl th" wtp-i< • i-- (' v-i nd? 

into protoxiilc' ; and tins rt suit tak' g’ » ''li.p 

we regulate t!ie tempe.rature. ^ 

<.\>usidering the small ijuanlitv o! ovygeu ir, the p.;eao\jsh^ 
of uranium, it was ot ibe ulme.st nuportamn m det< i mim jg ihe 
ijuautit v of oxygen in the peio.xide to i, mph^y a meiinxi whu i! 
was not liable to anv imcei tainty . 1 oeinn iia! to lao tlini. I 
should obtain such a niel’nod if I combined j.eioxule oi‘ uranmm 
with a basis, the ])r<.)t)oi tiou of whose oxygen w:’,s acemat' i\ 
known; and then, by means of hydrogen gas, deprived Ictih 
"substances ol tluar oxygen. Knewsing the pioporlious oi pei'- 
uxide of uranium and basis, and the pro[mitio^ti oi'uxvgenou tin* 
has(g we slionld have the oxygen in the peroxiihc 'fo (Ujaide “ 
to employ such a uudJiod, some prelnninarv t*x|U') ii:ii nt^ 
W’crc undertaken, by wliiidi I found that wdmn to a sohilam nf 
peroxide of uranium in muriatic acid any earthy or nu faliu^ 
uiuriate is added, and tlien caustic ammonia is added lo the 
mixture, in all such cases th.e peroxide ol’ uranium precipituted 

s 2 
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in combination with the earth or metallic oxide in the form of a 
uraniate, even when tlie basf. consists of a su1>stance which, 
when in an insulated state, is not precipitated by ammonia ; for 
example, when it is lime or barytes ; and in this way a whole 
series of nraniates may be obtaine<b which, however, do not 
resemble other salts in their composition, as will be seen more 
particularly hereafter. When peroxide of uranium is united to a. 
basis capable of w'ithslandinj,^ the fire, it can resist a high tempera-* 
ture without losing any of its oxygen. When, on the contrary, 

1 examined a uraniate having *111 easily reducible basis, the coin» 
position of which was known before, I in that case first reduced 
the salt by means of hydrogen gas, winch gave me the (juantity 
of oxygen" contained in both oxides ; then detennining the. quan- 
tity of oxygen in the basis I had tliat in the peroxide of uraniunn 
I employed for this purpose uramate of lead as most suitable to 
this kind of investigation. 

Anafit/sis of' Irainale of LeoiL 

The salt was prepared in this inunner. Solutions of periiitrate 
of uranium and nitrate ol‘ lead ware mixed together, aiid precipi* 
tated by caustic ammoiiia. The pre('i[)ilato thus obtained wa- 
w^ashed, and exposed a red heat. It prob<ihIy ('ontuined qjj 
excess of oxide of lead, in t.ln» form c-f snl.)nslrate, as the nitrate 
of lead had been add(‘d in considerable »*\ees‘-: ; but this was of 
no consequence. The precipitated eempound vvlier being heate?! 
to rednes.> and pulverized, lead a cinnamnn-hriovn colour, and i: 
gave a tuii loin.m-velhjw sohuinn in inurialic acid ; sho\^■ing that 
the pctroxide of araniuiu had lost, nom* of its oxygen. 

1*96!) gramme <d' uraniate of lead was rt.aiueed by means et 
Jiydrogen gns in the sa*jie way as tin? analysis ol tine piotoxide 
uranium was performed. As soon as it bt'gan to lx* red hot, it 
gave out much wafer, and when this ci'ased tile juocoss w'ls 
stopped. The product consisfea^ of a dark-brown powder, 
wliH-h weiglied 0;I27 less than the uraniate of lead, nut this 
dift’erence in weight could U(.>t be didennined with accuracy , 
because the apparatus while weighing was constantly increasing 
in weight. The reduced mass liccami^ at the same time hot, and 
when thrown upon pa[)e/, it took fire, and bi'cunn* quitf* ignited, 
leaving uraniate ol hfad as a residue. 

Tins singular phenonn iioig owing probably to the rapidity 
with wliicli the alloy of uranium and lead absorbed oxygen, wa^ 
so much the more uiilooked for, as these metals, when in u 
iU^parate state, do nut undergo any change in the common teno 
peia(ur(.‘ of the atmospliere. Thtue might, in this case, hav»' 
been produced an (?l(‘ctro-chmnical process l)etween them, which 
occasioned their eombustion. i\I(‘anwlnl(i no accurate conebe 
sion could be drawn r(*spe<ding the oxygen which the two metals 
contained. The expeiiment, therefore, was repeated, with tins 
alteration, that the water was collected in a receiver, filled with 
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fused muriate of lime, previously exactly balanced to determii^e 
Its weif>lit, , 

From 2*3 p^nunnies of uraiiiate of lead, [)reviou.sly heated to 
redness, were obtnint!d in this way 0-ll>4gr. of water, equivaleift 
to 0‘l4r>y oxyjxen/^' 

()*(j28 QrauHiie of uraniate of prepared at llu.* funut^ time, 

W(‘re dissolvc<l in nitric acid, d'iu; st»luti(m was mixed with 
suljdmrie acid in snliiciiaU, (juantity to saturat<‘ tlm oxide of 
l('ad, and tluiii evap*<)r<it( ti almo'-t to dryiu ss* 1 found it neca s* 
sary to dissolve the uraniate ot lea/l ni tie- lirst place in nitric 
acul ; lor if it Ixi decoinjui^ed directly hv snlphune acid, it is not 
po*'sd)le to obtain the sulphat i‘ oi h ad winte. and ^piiU'IVee jVom 
oxuic' of uranium. Tile mas-^ was fiuallv d!.;( '^o-d m alcohol, 
which dissolveal the sulphate of uranimn, and. let: ihe suljiliate 
ol’ lead, 4’his last salt was eolh'cted on a filler, and washerl 
with aleohoL Alter beini^ lieated t<’i n-duess, it weiuheii t)* IS6 
a’r. wfiiidi eorrcspond*^^ w\tli (t'ijd? protoxi^U of‘ lead. The 
r> maindau' ot'tlie t)*t)28 ainountue^' to 0’'^/ ! wa^ ot' tajurse [xu- 
vAule o{ urannnh. Thus if ap[)e;nr3 that 2’d uraiiiati, of lead 
consist ot' l*d07 protoxuh* of' lead, and Odi'dd of* peroxide of 
uraniunn ITe oxvacn in tin ftaner of these constituents ift 
; lull the oxidos of had and uvamum had tooethi.i lost 
d*14ob of oxygen ; and i'onseipientiv O'U.Vdd of o\V‘;en n;ust 
iv.ivr belone'f’d to the pere^xide of uranium, It i'uhovs ultimalely 
ihaf lot) pa.rl< (j|‘ pereixide ot' urannnu contain .VJ.VJ of ox\ ij;;eu. 

T!ie experiment was n peateil w.th a uraniate el‘ lemi of 
another preparation ; l.'ra ause all the tir>t slock was exkiausted. 

i*2fi a'r. reduced i>y means of’ hydrogen ga>, irave (f'O/So 
water, correspondnii;' with f'OdUS u*r. of tin; salt 

was dei'omposed by sulphuric acid, and w>is fomui to ix; a com* 
P'Uuul of0‘l7d- pp)to\idt‘ of lead, and 1 'dSd p<>r'4\ eJi ot luaniuin. 
i'iugr. of the* maniat(. of comsti (‘onscst of i* I Me. j.uotoxnh-: (‘f 
had and l'(iS(j7 peroxide ff urannej,; wMn ij rontam 

d‘0oys oxygen : lud 0d7dj.) pu'oW/vuie [f ad ciudani 0*(l]y4 
oxygi^i). Thus it apjaiars that tin. m ]T)rS<)7 p< i<e^ide of 

uianium is t)*lj,774; and lOt) parts (if peroxidi^ ol manndu con- 
tain oxygen. Tlie [irecasling expcruiumt gave /i'2r)2 ; the 

mean of belli is ,j-2ti7. From this it fu[l()W'S, that lOO parts of 
^uanium, in order to become peroxide, must ccunbiiu' W’ith5*o59 
texygeu. 

But that the isliole might not depend uj»ou a single set of 
t^perimouts, I determimKl liketwisc to analyze 

of liarfftc^. • 

It was prepared in this manner. A mixture of‘ the solutions 

pcrinuriate of uranium aud muriate of barytes^ both previously 
l^oded, was jirecipitaled by caustic ammonia. Tlu: jirecipitate 

• The oxygen in the water was reckoned 88-94 per cent, iKcording to the cjtperi- 
of Bcrzcliuv^ and Didoiig. 
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Waa collected on a filter, and hastily washed with fresh boiled 
water, to prevent any mixtyre of carbonate of barytes. The 
nraniate of barytes, after being dried and heated to redness, had 
a line yellow colour, which became lemon-yellow when the salt 
was Kidiiccd to powder. 

l*34b gramme of nraniate of barytes previously heated to 
redness, being dissolved in nitric acid, and decomposed by 
means of sulphuric acid, nave U'2!)5 gr. of sulphate of barytes, 
Of ()*]91 barytes. The solution which contained the peroxide ot 
uranium was evaporated to djyness, and the dry salt heated to 
decomposition in a platinum cnicilde ; lor this a strong and long 
continued heat w as required to drive! off the last portion of the 
sulphuric acid. The residue was protoxide of uranium, which 
weighed 1-1‘21. When dissolved in nitric acid, no turbidiiess 
a])peared indicating the presence of any sulphate of barytes: 
l*b4l> uvaniat(! of barytes had thus given 0*194 barytes, and 
T121 protoxide of uranium, making together 1*315. The loss, 
amounting to ()‘U‘J8, must of course he the diHercnce between 
the quantity of oxygem in the protoxide and peroxide of ura* 
niiim; hut 1*121 : 0*028 :: 100 : 2*5; consecjuently 100 jirotoxide 
of uranium, in order to become peroxide, must combine with 2*5 
oxygen. 

1*450 gr. nraiiiat(! of barytes of another preparation gave 
0*304 sulphate of barytes (e(|uivaleut to 0*239 barytes), and 1* 180 
protoxide of uranium. Tim oxygen driven off in this exj)en- 
inent is 0*031 with I* 180* protoxide; this to 100 parts is etjuiva- 
lent to 2*01. The mean of 2*50 and 2*()1 is 2*56; and 100 
parts ol‘ peroxide of uranium ought, according to these experi- 
ments, to contain 5*90 oxygen, and 100 of the metal combine 
with 0*34 oxygen, in f;xder to become peroxide. 

Altlu^ugh tlie, nraniate of barytes was formed in both cases 
in the same way, so that the liquid from which it was prepared 
contained always a quantity of micombined ammonia; and 
although a quantity of muriate of barytes in both cases remained 
unprecipitated in the liquid, yet we perceive that the nraniate 
of barytes first prepared contained a considerably smaller pro- 
])ortion of basis than the second. It is possible that the peroxide 
ol‘ urauiiun, being a weak acid, may undergo some modification 
in its capacity of saturaiion, according us the muriate of barytes 
is present in a greater or smaller proportion relative to the 
muriate of uranium. 

Anali/sis of the Sulphate of Uranium and Potash. 

This double salt being less soluble in water than the muriate 
of uranium and potash, crystallizes more readily, and may, by 
means of crystallization, be completely freed from any excess of 
the salt of potash, I consider this salt on that account as more 
suitable for analysis than the muriate. 

Potash-sulphate of uranium is obtained by evapprating > 
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solution of sulphate of urumum to wliich some sulphate of potash 
has been added. It forms a confused crystallized mass of an 
exceedingly beautiful lcmon-yel*ow colour. When heated, it 
gives out in tlie first place water, and when the lieat is aiig- 
merited melts, -mud flows into a liijuid. The lused salt is greeii- 
ish-yelloiv, and llnn'efore has proliably undergone a partial 
decomposition; although it gives a full leauon-yellow solution in 
water; but if the salt be lieat^d only to a eommencemont of 
fusion, it retains its yelhov colour cfunph.lelv* 

A solution containing grs. ofcry.-stalli/.ed and anliydrous 

potash-sulphate (<!’ uranium wa^; jirecipitated by muriate ot 
baiytes. 'fhe sulpliate of l);n'vt(\< Ixdng st'parat(*(i, washed, and 
heated to redness, weigluMl l-(Sb4 gr. eone^ponding to ()‘()23 
sulphuric acid. , 

Tim filtered licpiid uas saturate^d with caustic ammonia, wliiidi 
precij)itat,('(l uraniaie oj‘ l)aryt('S. [(. wns collected on the filter 
and weighed. TIu' residiud litpiid was mi\<'d u/th a sidlicient 
([uantity of sulplmric acid both to separate any IniryUis that 
might remain, ^nd in order iinally to ol)lain a siilj)liatti ol'pcdash 
quite iVee fiom muriatic acid. After this tlie whole litpiid was 
(waporated to dryness ; tlie dry salt was lu alcd to rtalness in a 
weighed p!alimim cuiciiile, 1)\ whicli llu‘ aminonincal salts ivtire 
Yolatili/ed, and sulphate- oi’ potash remaim d, winch was nmdered 
neutral liy the fumes ot‘ earbonati' of aunmmia. It w’eighed 
t)*5oo gr. e(|uivalt'nt to 0'‘2HS gr. (d' ]>nta>h. 'fhe salt dissolved 
in water without residmy and the solution was neither rcndtirerl 
iairhid by ammonia, nor liy nitrate; of sihei*: shuwang that it 
coutaiued neither oxide of uianinni nor muriatic acid. Tlui sul- 
phuric acid and tlie potash wane thus ihuennimal ; what is 
wanting to make up the onginal (piautity of salt employed must 
be peroxide of urauiuuu It follows thai the constituents of the 
double salt mu>st be: 

Sul[)hmic acid 

Potash . H . . 0*‘JXS* 

Peroxide of uraninm 

2d7:> 

CK-ikS 
i3'2f; 
oS'Of) 

• iou-oo " , 

13‘2f> potash are saturated by 1 1 -20 sul])luiric acid. Tliere 
I'ciiiaiu 17‘ 4‘2 acid wliicli belong to the 68*00 of pcroxiile of ura- 
nium ; but 17*42 sulphuric acid saturate a quantity of basis 
contaiaiug 3:477 oxygen j lOU parts of peroxide of uranium 


Or in 100 parts : 

Sulphuric acid 

Potash 

Peroxide of uranium. 
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consequently contain 6'99 oxygen ; or 100 parts of the metal, in 
order to be peroxidized, coiubine with 6’87 oxygen. 

The oxygen' of the potash is to that of the peroxide of uranium 
as 2 to 0; for the oxygen in 13‘26 potash is 2'24H, and in68‘06 
of peroxide of uranimn WAIT. Isow ‘2"248 : 3“477 : : 100 : 
154-7. 

If we now collect the restilts ofalltliese cx|)erinients to deter- 
mine the quantity of the oxygen in the ])ero\ide, we shall find 
them -.IS follows ; 

loo parts of uranium take up, according to the analysis of 

Oxygen, 


Uraniate of load 3*559 

, IJraniato ol* barytes f)*ddl) 

Potash-sulphate ofiiraniuiii 5*370 


Th(i number. 5*559 has almost the same ratio to the oxygen in 
the protoxide that 3 has to 2; for in Ihe protoxide 100 parts of 
uranium are combined with 3*(S8S parts of oxygon, wliich, mul- 
tiplied by 1^,, m 5*532 ; but the last, two numbers lie between 
1 ! 'Hiul twict‘ 3*(jSfS. Jt is dillicnit to deitermine which of those 
numbers come nearest the truth. The last two, although 
obtained ditlertuit ways, accord in a nunarkable degree; and 
have in consecpieiioe some claim to be considejral as accurate. 
But on the other side it is <*lear that the ex[)('riim‘nts mad(‘ with 
uraniate of lead (.uight to conu^ out with greaUu* precision; 
because the analytical nu'thod followed w’ill\ re:sj)ect to it puts it 
in our power to attain ii hiidier degree of accuracy than is likely 
in the two following experiments, 1 must in tin' mean time 
acknowledge that these experiments do not fm insh us with the 
knowdedge of the compi'^^jlioirof iht^ oxides of uranium w ith that 
degree of accuracy ^wliich cheinisls have a right to retpiire. At 
the same time it may be admitted as most likely that the oxygen 
in the peroxide of urauiiim is I ' times as great as in the protox- 
ide : unle ss we were to admit tliat the second coinjiosition, sucit 
as it was found, caii bo completely deponth'd on ; and this there 
is not much reason to do, as botli the oxidizement of the metal 
and the reduction of the protoxide, gi\e the same composition of 
the oxide. 

According to M. SchonlVerg’s experiments on the composition 
of the oxides of uranium,'^ the oxygen in the protoxide is to that 
in the peroxide as 2 to 3 ; for he found the protoxide to contain 
(), a]]d tluj j>ero\ide 8*73 per cent. The oxygen in the j)roto\id(i 
was determined by analysing the protomuriate of uranium; and 
composition of tile peroxide was determined by the loss of 
w eight which It sustained when heated to redness, by which it 
was converted into protoxide. But it a])pears from tny experi- 
ments, that the protomuriate can never be obtained neutral and 


* Pe coiijunctiouc cheniioa cjuuque rationibus, T^psalbp, 
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free from peroxide without undergoing decomposition. It is 
probable, therelore, that M. Schonberg’s experiments were made 
upon a salt containing an excei^s of acid, in which case it is 
obvious that he must have overrated the quantity of oxygen/:on- 
tainecl in the^basis. The peroxide employed in his second deter- 
mination was obtained by decomposing pernitrateof uranium by 
means of heat ; but this mode of experiiiienting cannot be deci- 
sive, as irom what has st ated it must l)e evidently impossible 
to drive oti‘ the nitric acid completely tVom this salt without con 
verting the basis partly into a protoxide. 

loo parts of uranium to ibhii the protoxide combine with 
3*688 oxygon. If this represents two atoms of oxygen, as is 
probable, then an atom of uranium will weigh o422‘09. Peroxide 
of uranium precipitated by a caustic alkali is insoliAle in an 
excess of the precipitating substance, and always contains a 
little alkali, whicli cannot be washed out, but is found, together 
w ith an earthy or metallic salt in ilie water, as the peroxide of 
uranium is precipitated in combinati(m with an earth or metallic 
oxide. In a))>:ahne carbonates, and in particular with carbonate 
of ammonia, peroxide of uranium is easily soluble. The solution 
has a strong lemon colour, and even an inconsiderable portion of 
])eroxi(je of uranium is ca[)aV)le of giving that ccdour to water. 
IJy boiling, the peroxide of uranium precipitates in the state of a 
pale-yeilcov powder, w'hich contains carbonic acid, and even 
some ammonia. We must not, however, reckon upon obtaining 
the whole oxide ; because lura ever pure it may be, there always 
remains a little in the wattn ; and when the carbonated oxide is 
put upon the filter and washed, the water employed in the edul- 
coration, especially towards the end, contains a good portion of 
oxide in solution, which again falls wlien the liquid comes to be 
mixed with tlie saline solution. The* peroxide precipitated by 
caustic aumionia acts in precisely the same way. Peroxide of 
uranium, therefore, may be considered as slightly soluble in 
water. This solubility is partly, but md entirely prevented by 
washing it with water containing sai aiiuiumiac dissolved in it. 
On the other hand, if peroxide ot' uranium be united to an earth 
or a metallic oxide, it is not in the least soluble in water. 

According to w hat has been already stated, peroxide of ura- 
nium unites with tiie other earths ami metallic oxides into a kind 
of uraniates, in all cases, wlicn the mixed solutions of both are 
precipitated by caustic ammonia. These compounds may be 
reduced by means of hydrt^gen gas to tlie state of alloys of 
uranium, and the basis of the earth or oxide employed, even 
when tlic earthy basis is barytes. Thes^ alloys again absorb 
oxvgen at the common temperature of the atmosphere, audtne 
oxulizement is accompanied by combustion. They constitute, 
therefore, a peculiar kind of pj/rophori not inferior to those 
already known. The alloy of uranium and lead has been already 
mentioned.. . An analogous body is obtained when urauiate of 
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barytes is reduced ; and the alloy of uranium and iron burns still 
better than either of the others. 

Uranium appears to have a 'very weak affinity for sulphur. 
The.sulphuret may be obtained by the moist way, as is already 
known, if a solution of uranium be precipitated by an alkaline 
hydrosulphuret ; but I have not been able to succeed in forming 
sulphuret of uranium by the dry way. When dry sulphuretted 
hydrogen gas is passed over red-hot protoxide of uraniuiu, the 
oxide is reduced immediately, water and sulphur exhale, and a 
body remains in all respects similar to the metallic uranium, 
and which contains only Idil pefr cent, of sulphur. 

Salts of Uraiiiuin, 

The protosalts of uranium in a state of purity are not easily 
prepared. If we dissolve protoxide of uranium in concentrated 
sulphuric or muriatic acid (which, in the second case, goes on 
very slowly), the solution at first is dark bottle-green; but it 
becomes gradually lighter, and at last assumes a greenish-yellow 
colour from the formation of peroxide . The sulphuric acid solu- 
tion when evaporated deposits a light green confusedly crystal- 
lized mass which contains a mixture of protoxide and peroxide 
of uraniuiu. The muriatic acid solution may be evaporated to 
dryness without the deposition of any crystals. 

Persalts . — The persulphate of uranium is formed, when nitric 
acid is added to a solution of protosulphate ol uranium. This 
addition, the green colour speedily jiasses to yellow, even with- 
out the assistance of heat. 

The salt does not crystallize even when evaporated to the con- 
sistence of a syrup. If we continue the application of the heat 
after the salt has become dry, the oxide loses a portion of its 
oxygen, and the mass acquires a greenish-yellow colour. 

Peruitrate of nraaiiim is formed when llie protoxide i.s dis- 
solved in nitric acid. The solution goes on with rapidity, espe- 
cially if assisted by heat. Nitrous gas is disengaged, and we 
obtain a yellow liqubl, which, when evaporated, shoots into long 
prismatic qrystals of a fine yellow colour. The salt dissolves 
readily in water, and is decomposed in a comparatively low tem- 
perature ; oxygen gas is also disengaged, and pernilrate of 
uranium formed. When heated just to redness, it is decomposed 
completely ; nitrous acid is driven ofi', and protoxide of uranium 
remains. 

Pernmriate of uranium lA formed in the same way as the per- 
sulphate. It does not crystallize, though evaporated to tlie 
consistence of a syrup. The dry salt is very deliquescent. 

Percarbonate of uranium has been already described. 

Double Salts. 

Peroxide of uranium seems to have a great disposition to form 
double salts in combination with other bases. It has been 
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alrtady stated that a solution of persulphate or permuriate of 
uranium does not crystallize ; but if a portion of sulphate or 
muriate of potash be added to the solution, \ve*obtain by evapo- 
ration a uranium salt in combination with the alkaline salt* 

Potash^pvrsulphafe of uranium forms a granular crystallized 
mass, of a very fine lemon-yellow colour. The salt dissolves 
pretty easily in water. By alcohol it is decomposed in such a 
w ay that the persulphate of uranium is dissolved, and the alkaline 
salt remains behind undissolved. When heated, it loses ita 
water, melts at a low red heat, and begins in this temperature to 
undergo decomposition ; for ft acquires a green colour ; but the 
decomposition is very inconsiderable, for even after being com- 
pletely fused, it dissolves again in Avater with a lemon-yellow 
colour. Before it begins to melt it is not altered iu the least. 
The constituents of this salt in an anliydrous state have been 
given above. 

Ammimia-persulphate of uranium ci vstallizes like the preced- 
ing salt. It is easily soluble in water, and in a higher tempera- 
ture it is decomposed, leaving jirotoxide of uranium. 

Potash^permuriaLe of uranium crystallizes likewise, if we add 
a considerable proportion of muriate of potasli to the solution of 
peroxide of uranium in muriatic acid ; but unless this be done, 
the double salt crystallizes very slowly. It forms small crystals, 
somelinies in prisms, sometimes in grains. They are transparent 
and yelloAv, and havti a regular form ; but are mechanically mixed 
with muriate of pot ash ; from which how ever they may be picked 
out quite pure ; l)ut the process is very tedious, as the crystals 
are small. The mixed muriate of potash cannot be separated by 
crystallizing again, for as it is just as soluble in water as the double 
salt, they both crystallize at the same time. When heated, the 
double salt gives out water without Being decomposed. It melts 
wdien it begins to be red-luit, giving ’out chlorine gas. It 
becomes green, and is decomposed, ‘thotigh only partially. 

( have not examined any other doulde salts, though it is likely 
that more of them might be eawsily obtainjsd. 


Article V. 

Examination of' the Oxidutn Maugano$o^Manganicum^ a hitherto 
iniknow?i Chemical Compound of the Protoxide and Deutoxide^ 
of Manganese. By Aug. Arfwedson.^ ^ \ 

In consequence of tlie experiments which have been made 
upon the oxides of manganese, it has been concluded that the 

• from th« Athwxdlingati Fjsik, Kemi^ &c« vi, %%%, 



268 Arfwedson on [April, 

products formed, when protoxide of manganese is heated to 
redness in the open fire, and when nitrate of manganese is 
exposed to a red*heat, constitute brie and the same oxide ; and 
that the different colours (lor the former is brown and the latter 
black) are owing to the different states of niechanicaf division in 
which the two bodies iire. But I have always obtained these 
two products, very different from each other in appearance, even 
when both were reduced to powders of the same fineness. The 
former always gives with sulphuric acid a weak amethyst-red 
solution ; while the latter forms with the same acid a solution 
having a deep grass-green colotirl These different properties 
appeared to require a more accurate investigation of the <*hcmi- 
cal constitution of these two bodies. With this view 1 have, at 
the desire of Prof. Berzelius, made a set of experiments, of which 
I shall now give a short account. 

(1.) A neutral spliitiou of pure muriate of manganese was pre- 
cipitated by bicarbonate of jiotash. The carbonate of manga- 
nese obtained was snow-white. After being washed with boiled 
and cold water, and dried in the vacuum of an airqjurnp with 
sulphuric acid, it remained without any change in its colour. 

The carbonate of manganese thus prepared was put into a 
spherical cavity blown in the middle of a barometer tube, 
through which a current of hydrogen gas was made to pass. As 
soon as the gas had driven out all the atmospherical air, the 
manganese was heated by applying a spirit-lamp to the glass 
ball containing it; and the heat was coiitimied as long as any 
water and carbonic acid gas continued to be evolved. The 
powder by this process acquired a fine jiistacliio-green colour, 
which continued till the apparatus had cooled, and the atmo- 
spherical air was admitted tp it, when it became greyish-green. 
A little portion of this^ powder treated w'ith muriatic acid dis- 
solved without the least effervescence, showing that the carbonic 
acid had been completely expelled, 

A gramme, of protoxide prepared in this w ay w^as heated in a 
glass capsule over a spcrit-lamp. The matter immediately took 
fire, ana burnt to a dark- brown oxide, which weighed 1*0735 
gramme. Thus the increase of weight on 100 parts of protoxide 
was 7-35 ; and as the protoxide is considered as contaiuino* 
21-9 per cent, of oxygen, thb brown oxide must bo a com- 
pouna of 

Manganese 72*784 100*00 

Oxygen. 27-216 37-39 

^ 100-000 137-39 

The 1*0735 gramme of brown oxide was boiled with nitric 
acid to dryness, and heated to redness. The brown colour of 
the oxide gradually changed to black, with a copious evolution 
of nitrous gas, and the weight of the powder became 1*195 
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gramme. Exposed to a stronger heat in a platinum crucibl e 
over a charcoal fire, the weight was reduced to MOO gramme. 
Thus 100 parts of protoxide by this treatment increase 10 parts 
in weight ; and according to the preceding statement of the 
constitution'of the protoxide, this black oxide is composed of 


Manganese 71 lOO'OO 

Oxygen 29 40*84 

100 140*84 


(2.) 1*192 gramme of protoxide of manganese, prepared as 
before described, left, when l)ui ntin the open fire, 1*383 gramme 
of brown oxide. According to this experiment 100 parts of 
protoxide took up 7*043 oxygen, and the constituents of brown 
oxide are : 

Metal • 100*00 

Oxygen 37*45 


137*4; 

'I'he 1*383 gramme of brown oxide was boiled to drynesswith 
nitric acid, and exposed to a strong red heat in a platinurn 
vessel. The matter had acquired a shining black colour, and 
weighed 1 398 gramme. The increase of weight this time was 
so inconsiderable that it seems probable that some disoxygena- 
tion had taken place. It may be presnmed, therefore, that the 
black oxide when exposed to a violent heat may be completely 
reduced to the statt^ of brown oxide. 3 lie heat was continued 
for nearly an hour, and was as great as could be ajiplied. 'I'he 
powder now resumed its former hrojvn colour, and very nearly 
its original weight. 'I'he excess amomited only to two raille- 
grammes. 

'I’o ascertain whether the black ‘oxide can be prepared by 
ine*dns of a smaller determinate degiec of beat sp as to give 
constant results, the oxide of manganest‘>already heated to red- 
ness Vvds again treated with nitric acid, and heaU d.over a spirit- 
lamp five ddVerent times, and the increase of weight was noted 
each time. The following littli* table shows the result. 

loo parts of protoxide had takeb up 


1st time 14*4 parts of oxygen. 

2d 13*93 

3d t0*52 

4th 10*37 

5th 10* I'd 


'i'he smaller augmentation of weight in the last three experi- 
ments was owing toa further evolution of nitrous gas. '1 he expe- 
riments show that the true increase of weight lies between 10*62 
and 10*13. We may, therefore, consider the increase of weight 
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of 100 parts of protoxide, when converted into black oxide, to 
be 10*4 ; so that black oxide is composed of 

Manganese 100*00 

Oxygen 41 *-'35 


I conceive that I may conclude from these experiments, that 
we always find the weight of oxygen in the black oxide of man- 
ganese prepared by means of nitric acid, a circumstance which 
IS often of considerable importance in the analysis of minerals, 
in which the question often is to determine the coniposition of a 
given quantity of oxide. Perhaps the best method of proceed- 
ing may be to expose the oxide to a strong red heat till it is 
converted into brown oxide, the composition of which is always 
uniform, and of course the quantity of oxygen in it may be 
known with great accuracy. 

According to the preceding experiments, the quantity of oxy- 
gen in the protoxide is to that in the black oxide as 1 to 1 ,](- ; for 
100 parts of the metal combine in the protoxide with 28*107 
parts of oxygen, and this quantity niulti[)lied b}! iJ makes 
42*160. The brown oxide, on the other hand, appears from the 
quantity of its oxygen Ifo be intermediate between the protoxide 
and black oxide ; but the oxygen constitutes no multiple either 
of the oxygen in the protoxide or black oxide. It must, there- 
fore, be a combination of these two oxides. If this compound, 
like the oXydum ferroso-ferricum be supposed so constituted 
that the oxide contains twice as much metal, and three times as 
much oxygen, as the protoxide, then it will bo a compound of 


Manganese 72-82 

Oxygen 27*18 

100*00 

Direct experiments have, given ns 

Ms-nganese 72*784 

Oxygen . . . 27*216 


100-000 

numbers which correspond as. nearly with the calculated quan- 
tities as could he expected. On the other hand, we iind that 
this compound by calculation may be composed of 


lllack oxide of manganese 68*932 

, Protoxide of manganese .31*068 


100*000 

I have called this oxide oxidiun manganoso-manganicum, on 
account of its resemblance to the oxidum ferroso-ferricum, the 
constitution of which has been explained by Prof. Berzelius in 



1824.] the Oxidum Manganoio-Manganicum, Jj7l 

his Attempt to lay the Foundation of a new scientific Bystem of 
Mineralogy, p. 92. 

It remains now to ascertain how far the so cdlled grey ore of 
manganese and the crystallized varieties of that mineral usually 
consist of manganese in the form of superoxide, or if they may 
not consist of black oxide, which we have seen gives out oxygen 
gas also when heated to redness. 

I. Ciysla/lized G/r// Manganinaini, from Vdends, in West 

(iothlund. 

• 

5’ 035 grammes of the pure crystallized ore was heated over a. 
spirit-lamp in a small retort, to the beak of which was luted d. 
glass tube filled witli dry chloride of cahaunn The matter, as 
soon as the heat was applied, gave out much water, which by 
degrees passed over, and was absorbed by the chloride. The 
heat was continued as long as any moisture was perceptible in 
the Vieak of the retort. The apparatus being now allowed to 
cool was W'eighed, and the loss of weight amounted only to iw^o 
millegrumnieS, a loss so small that it may be overlooked*. Thus 
no gas had been extricated, 'flu* mineral by this ex()osure to 
heat had lust 0*508 grainine, which may, therefore, be reckoned 
the weight of tlie. water contained in the specimen. The residue 
amounted to 4*527 grammes; of this 4’504 grammes were 
exposed to a strung red lu^at in a platinum crucible: the loss of 
weight amounted only to 0*022 gramme, .l^eing exposed a 
second time to as high a temperature as tlie fire could give, the 
loss of w’eight was increased by 0*13}) gramme. A third heating 
diminished the w'eiglit by 0*0 Iti. When healed for the fourth 
time no further loss of weight w as sustained. The crystals still 
retained their shape; but tlie coloir; had been changed from 
black to reddish-lu'own, and the powder Ir-id a einnamon-browui 
c()lf)ur evaetly similar to the above described oxidum inanganoso- 
inanganicum. The whole, loss of \\i i|j^hf. amounted to 0*177 
gramme. This, Ihougli only from 4*504 grammes^ may be 
taken without sensible error for the wAole loss from 4*527 
gTanimes, as the error cmly begins to be pcrcc])til.)le in the fourth 
aeririial jilace. 

Tims the mineral liad given 


Water 0*5()K or 10-08 

Oxygen ()‘177 3-51 


Oxidum mang.-manganienm. 4'35() 80-41 

5.*035 100-00 

The small quantity of oxygen gas obtained shovfs evM^ntly 
that the mineral under examination cannot be a superoxide of 
manganese ; and it seems jdain that the manganese is in the 
state of black oxide; for vve find by an easy calculation, that 
the 86*41 “J^arts of oxidum manganoso-mangauicum obtained 
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require very nearly 3*51 parts of oxygen to be converted into 
black oxide. The constituents by calculation in 100 parts are, 

Oxidum manganoso-nianganicura .... 86’85 

• Oxygen 3‘()7 

Water 10‘08 

100-00 

Now the 8G-85 parts of the oxidum manganoso-rnauganicum 
contain 23-6 p-arts, and 10-08 parts of water <'Outain 8-805 parts 
of oxygen. Thus it appears thajt. tiie oxygen in the oxide which 
has been heated to redness is not a multiple of the oxygen in 
the water; but if we add the 3-07 parts of oxygen driven off' by 
the red heat to the 23-(i which are found in th-at oxide, then the 
unheated mineral w'ill be a chemical compound with water, 
whose oxygen is just one-third of the oxygen in the oxide. The 
hydrogen of the water driven off" and its oxygen, added to the 
oxide, make up the constituents of the siiperoxide. 

It is plain Irom the preceding experiments that the mineral 
just examined is a hydrate of manganese-oxide, L hose oxygen 
contains three times as much oxygen as that in the water. The 

formula for this compound is Mu Aq. 

II. Cum fuo 7 f (irei/ Ore of iM(nig(Uiesc. 

a. 5'03 gramujes of this uiiur^ral iu powder IVeed from water 
mechanically lodged in it were put into a small glass retort, to 
the beak of which was luted a glass tube filled with dry chloride 
of calcium. The retort was heated over a spirit-lamp as long as 
any moisture was disengaged. The apparatus being allowed to 
cool was found to have lost 0'143 gramme of its weight; this 
was gas disengaged. The chlorid.e of calcium had inereasud in 
weight 0*077 graimne, which was water. The residue weighed 
4*810 grammes. 

b. Ihree grammes of the powder thus freed from water and a 
portion of gas were ^»xposed to a strong red heat in a platinum 
crucible. After three re[K‘titious of this jiroccss, the loss of 
weight was 0*280 gramme ; and the hlackish-grey colour of the 
mineral was changed into brown. A fourth exposure to heat 
was tried without any diminution of weight. Since 3 grammes 
by this treatment lost 0-280, it is evident that if the whole cpian- 
tity had been thus treated, it would have lost 0*468 gramme. If 
to this we add the 0*143 lost over the spirit-lamp, we see that 
the 5*03 grammes of the mineral hud lost 0*()01 gramme of oxy- 
g^ir.tud 0*077 of water. 

c\ The 3 grammes employed in the preceding experiment were 
dissolved in muriatic acid. The solution was evaporated to 
dryness, and the dry mass again dissolved in water acidulated 
with muriatic acid. There remained undissolved silica and 
earthy matter, which, after being washed and heated to redness, 
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weighed 0*442 gramme. The filtered solution was digested with 
an excess of’caustic potash ; the precipitate formed vvas collected 
on the filter and washed. The alkaline ley which passed through 
vvas examined by the usual reagents, but it was not founci to 
contain any tlftng in solution. The precipitate by the caustic 
pc>tash was divssolved from tin* filter in imiriatic acid. The solu- 
tion, after being nentrulized by ammonia, was mixed with sonic 
drops of oxalate of ammonia, but tlio rH|uid continued clear. It 
was ufterwvii ds inixi^d with snecinate ol ammonia as lon^' as anv 
pieoipilatc fell. I’hc succin Ue oJ‘ iron tluis obtained was sepa- 
rated and washed, lleing heated to redness the residual oxide 
of iron weighed 0124 giamnK*. 

As this 0*124 gramme of oxid(j of iron, together with tlie 
<‘•412 gramme of silica and matrix, must be sep;u*atc<i from tlie 
d grammes of the mineral examined, tin' residual pure oxide of 
manganese amounts to 2*434 gramnios : tmd cor>se(|ueiitly the 
4*^^l grammes ol‘ tln^ lieated miiu*ral in n contained 3*902 
gnunines of })urc oxide. If to this we add the 0*22 gramme of 
gas and water (K'iven off in a, the whole f[uantity of the mineral 
iVeetl from loreigii matter was 4* 122 grammes, and its consti- 
tuents were, 

Oxygen, 0*1 f ) 

h 0*4o.S 

0o;ol IP.VS 

Water, . . . . t)*07 1 l*So 

Oxidum man.-mangan. 3* M l ...... S:pr)() 

4*122 100*00 

The small (plant ity of water may lie considered as mecliaiu- 
< allY lodged in the mineral. Mil'ot) jiarts *uf oxidum manganoso- 
manganiemn contain 22*71 jiarts of oxygrn., 'ffeas the remaining 
ti0*86 ]jarts of iuai\gu!i( -e had been muted witij 22*71 + ! 4*7>H, 
ur 37*29 ])aits ofoxygeit, whieh for 0*0 |r jas aniuuuts to 01*45. 

The snperoxidt' of manganese is ccuiNn.- red ns a compomut of 
100 metal and 7jfe213 oxygen. The oxvgxn found in ll^o mine- 
oil, there fore, is loo high ; Iml this is ]>r*.4jabiy owing te* some 
error in the analysis, the principal object of which was not to 
deternune the constitution of the >»in>er 9xide, Imt only to ascer- 
tain if tin? mineral was in this higher stale of oxidi'/ement ; and 
T; result show s clearly that the mangane>e was in the state of a 
^a[)eroxide. 

MiiU'ral su[)ert)xide of mangaiu'se is easily di.stinguisliod from 
flu* liydrate by tlui dilfertmt colours id* their j>ow'ders. 'The po\r-"^' 
fh.r of the superoxide is a full black, wliile that of the hv\4Tatt! ^ 
dm other hand is yellow*lsli-brovvn. AVe have only to scraju^ tlio 
’uinerals with a knife ; the difference is immediately seen. 

Protoxide of Manganese, 

A globular cavity wais blown in the middle of a barometer 
Neie Scriesy vol. vii, 'r 
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tube, whicli was filled with pure carbonate of manganese, and a 
current of muriatic acid gas was passed through it. The extri- 
cation of gas took place without any evolution of heat till the 
salt appeared completely decomposed. The salt was now 
heat(?d l)y a spirit-lamp at first slowly, but at last the greatest 
possible degree of heat was given. The muriate thus formed 
was rose-red, and it retained its colour, though the muriatic acid 
gas driven over was at last mixed with hydrogen gas. The salt 
thus obtained weighed IvVi gramme. Being dissolved in Avater 
there remained behind ()-0l2 gramme of oxide of manganese. 
The remaining 1'608 was a neutral salt. The solution w'as quite 
colourless, 'fhe muriatic acid was thrown down by nitrate of 
silver, and gave, alter the usual treatment, 8*408 grammes of 
horn »sllver, which (contains ()‘(j5() gramme of muriatic acid. 
TliivS acid was coml)ined with O’NoS gramme of protoxide of 
manganese; but0*()o muriatic acid saturate a quantity of base, 
whose oxygen amounts to 0*lt)l ; consequently the 0*858 
gramme of protoxide and manganese contain this quantity of 
oxygen. The experiment gives us 100 parts cotiqiosed of 

Manganese 77*850 ] 00*00 

Oxygen. 22*11! 28*41 

1 00*000 128*41 

John, by diroeO. analysis of neiilral siilplritcj of manganese, 
found the protoxide </f this metal to contain 21*875 per cent, of 
oxygen. The <>>^ygen, according to my (^xpiaimeut, is a little 
more ; but. 1 have reason conclude that a small quantity of 
black oxide existed in llie muriate of manganese which 1 
examined. The vesult of my <‘xperinienf, therefore, may, per-^ 
haps, be the less to be depended on. 


A ppendix. 

That the English reader may fully understand the preceding 
paper, a few observoatioiry, may' be necessary. 

1. Idle atomic weiglit of manganese is 3*5, and tlie atomic 
weight and constituents of its oxides are as follows ; 

Composition. 

Atomic weight. Metal. Oxygen. 


Siiboxide 4*0 . . . 3’6 + O'o 

Prot oxide 4*5 . . , 3’5 + I'O 

Deutoxido 6*0 .. 3*5 + 

Trit.oxidc 5*5 .... 3*5 + 2*0 


6. Manganeaous acid. . 6'5 .... 3’5 + 3*0 

6. Maiiganesic acid. , , 7*5 . , , , 3’5 4- 4*0 



1824.] Mr. Ltny on a new Mineral Stihslunee. 275 

2. The oxidum liianganoso-manganicum of Arfwcdson is a 
compound of 1 atom protoxide and 2 atoms deuto;ickle. 


1 atom protoxide 4‘o 

2 atoms dcutoxidc 10-0 


4-833 

so that i(s atomic weight (redticf^l (o the lowest terms) is 4*8.33. 

3. According to Ti('r/(;Iius ! lu; al.omic weiglit of manganese is 
7-11.37, -and tlie names and constituents of i he ddhaent oxides 
are, according to him, as follows : ,, 

( V>nipositj«Ttn. 

Atoiiiic wriL';]it. !\lL'<.aL (>vygoiu 

2. Oxydulc , . . . 9 1 1.37 .... 7- 1 1,37 '+ 2 

3. Oxide 1011.37 7- 1 137 + 3 

4. Suncroxide , . 10-11.37 .... 7-1137 + 4 

•I. Hcr/c’iius n^]»rc.scnfs fhe.sr flirrr oxides by tlio following 
synibolts : 

1 . Pjoioxide iNliu 

2, i)<;utoxk{e Mik 

K 'rritoxido iMu. 

douoiiiig the lumibe.r of utoms of oxygen by the d(»ts aliovo Uio 
letters Mn. 


Article VI 

Account of a new Mineral Sah^lancc. P>y ]\b bevy, MA. 
ill the University ()l‘ Paris. 

♦ . 

(To the Kditor of tlie Annals of' Philosophy,) 

DEAR SIR, Hf'nrh 12, (S‘}L 

Upon a spcciiui'u from Arendal, belonging to Mr. 'fiimer's 
collection, I have lately observed vvilli eleavelaudito/^' flesj^.-v 
'coloured felspar, and green amphibolo, some >^maU brillian t ]) lac]> 
crystals, the description of wliicli I now send you, because 
believe they belong to a new mineral species. 'Iheir form is 

" The substance I calllierc dcavclamlite forms the greutc.st part of thespci-imcn ; it 
much the appcariuiee of deavelandite, but however I have not been able under the 
partides 1 have dctaclicd to obtain deavage buflidcntlv hriliiaut fonnea^uremeut. 

t 2 ' 
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Fig. J. 


Fig. 2. 






rrprescnted by iii sonic of tliciu, ncv. >{ i, die ]?iaiie / 

ciud its (%{)|»osi(L: III., wanl.iiic;, so thiil ih ‘ piism r dnen six-snlci 
instead ol Iksh;; ri'^lit-sidcd. I hcsc o]\s tdr-ivi’ easily Vvit! 
bvillianl siivfaccs p.oMlIcl 1o the planer /> a \1. ddierc i 

also an iiuli(‘aii(.ni oi‘ cl(.‘a\ a^c jiarailel i> jDv piain- Aiilh' 

iiufural planes^ as well as t hos<* olnaji liy cif*aea.c< e srdi* 

cieiitb ' rillianl lo allow the nsr n( tin rcfh.r^ixt. „oi.ioiin‘iei‘ lo 
llic nieasnreiuei of th(‘ir ini'idi nr.es. h‘ion> dn^ ^l^a"^u^cnl(:h1 
! have tak(Mi,aad the <*hia aheady Jinaifioii' d, 1 ;>in jndiuaM 
to take Ibr the priiuitiie foj’m utd.lus subsl.O'^ . loi>hl\ obhtpi 
prism, iio'. 1 , in which tlie iiK'idcma h of /Mm >/< nd ' a ■ r(‘S[)e 
ivelv o void Sy'' tSnit ef y/; on ( \ Id" ’ ' nm in wliirli lh 
thrr’.i‘ (:( (L-j\ 0 ;o (he )lid an:^h i/, aie to (*aeJ 

other nea’i'lv a^ tin nnnib; i ' t e inenhan'es of /> oi 

}H and / av'^ ne;nj\ i npi'^ni nt of each ot!i ■, « in* oiiiv dilfereue 
b(;ini;‘34'^ hence di^. pri ni it ivc ioj in ‘b bin's hiu l iH !e from an obliijii 
rhomliic prism ; lor jf'un tsvo ancles we<e levactly su{/])loinen 
of eaeli other, hen the moidenci s oi yy oiw;/, and on the fat' 
beliind paralle! to /, would be (ajual, and eonscf)in‘ntlv the pri 
inllive \»imld, al feast r^o fai, have, llu; character of an e-hhiju 
rhomliic prisne Tin le is aiiotlier imadenee wliich iiiinhl 
without a proper atlention, lead to the same (*onclus;rni icspect 
int; the tiatm e of t to* primitive. It is llie inenlmiciMii tiu: plane 
//■ andi;' fi^'.d, aliich is equal to : that islosay, via'V nea 

a rip;ht angle, Ncav if (he jilaues g' and /?’ were (‘onsidered a 
the diagonal jdaues of a iTiombi(‘. prism, they should bi: perpen 
dicular to each other. Tbcsi? indications ofanoblicpie rhonibi' 
prism, as the jirimiiive form of this substance, any, liowe\er, car 
lied no further, and arc entirely destroyed by the want ofth 
symmetry which should acc'cnniany them. The faces //', gq i 
the diagonal planes ol*arhoml)ic prism, should be equally iiicliiiei 
upon the two latera*^ idanes v\luch they meet; and here we fiin 
tvvd. tiiljMuciclences of /d, \Yith the planes m and /, as well a 
those of with /u, and tlie plane parallel to /, diller widely frou 
each other. The occurrence of the plane without bcin: 
acconipanied liy a plane replacing thi! edge of intersection o 
plane p with the plane parallel to /, is also incompatihle with ai 
oblique rhombic prism. No doubt can remain, therefore, as 1 
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primitive form being a doubly oblique priiim. I have 
thought it would not be useless to place here thp discussion of 
the oI)scvvations which might lead to assume another form as 
the primitive, ou account of the ambiguous idiaracters of'this 
remarkable form. The incidences of the planes of fig. 2 are as 
follow : 

if. m' 02' ‘d-T < IK 112" // ' ) !27^^“/ 

{ ‘ ) IT*. J.j' (//, fi) ~T i.)0 2o'' \ -- 122" I"/. 

’ ht.'sr* cj''. i< . ratcli gl i-s civalv . This sub-?.uu (; I propose 
.\iii i tO luuioer of (}i> !h’<‘sident, and one of 

..s; fnuidei's ( a die ( h.ologn'a! n l\ «>i S -aejoit. His claims 

h) liis iKiiUt tlih- ji'(.orfie(| ininf-J’'.’ >v.^ . -'O' ( oe ijian\g and 

too v ( 1) known ( r^, Vve!Uuish« r <*i iio" -- o ^ tvi reqniix* 

oi^v coniuK-.il \)\ n;> , 
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i)Ky\U SlU, !/,. .11. iset 

In ^rj/<7.v.s- y//r//;v/.vs-, the. Habingi Mint* di Cts *1.0* , , ,/ ' ge////, 

and gives off a dense \ a]»»nir. which di ejoj,, uc"' A Isun 

him of purci \\ ater condensed on liie sides of tie tniuo Ap))ear 
auce ol'the assay not altered. ^ 

.A/o?iC, i/f Jorri’pSj fust-son du; surfacig preti\ readily, iniu a 
black enamel. 

117/// Sixla, on platiua win-; in (he o.xiihi: i ng ilaini\ tlu' a^sav 
gives a dark-green opinpu' gb.lmle ; the addit it ai ofnitia* height’ 
ens tlu‘ cohmr. ^ 

\vi \\\x'. reducing fhnnry the colour changes to {lark-bro;^ n, y.)f 
nearly black ; globule opaijuc. * * 

H7V// borax, P. W, In (>. F. <leep ametnysUc.oloured glo- 
bule ; in 11. F. colour changes to bluish-green \ globule perfectly 
transparent in both ilanu'S. 

With null of phosphor P. W. In O. F. scarcely any action 
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on a minute fragment of the assay ; globule transparent, orange- 
yellow, while \^ot ; when cold, colourless. In R. F. the same, 
but colour greenish while hot. 

With the same JiuXy and the assay in fine powder; in O. F. 
solution more easy ; but a considerable silica skeleton remains 
undissolved: colour as before, but deeper. In R. F. nearly 
colourless, hot; when cold, slightly inclining to an amethystine 
colour. By the addition of a morsel of tin. foil, the amethyst 
colour a very little deeper. 

With niiraie of cobalt ^ black unass, without any indication of 
alumina. 

In addition to the silica, iron, and manganese, clearly indicated 
by the pyeex'ding (’xperimonis, I obtainctl, via ha?ni(ln^ a consi- 
derable ])r(^portion ol lime. By the action of llu^ salt of phos- 
phorus, in die reducing Hame, there appears to he a minute 
portion of titai'iium presc*nt, but want of time, and a larger quan- 
tity of the assay, prevented my obtaining any very decisive 
results in tliat rt'spoct by operating in the moist way ; though 
they tended to stvengthcu the probability of its being contained 
in the uiincaal : its quantity liovvtiver must be xeiy uuiiute. 


ARTJCLfc: VllL 

As/r()Ut)a/iral Ohscrral ifUis, I 

By Col. .Heaidby, hUS. 

(To the liilitor of tin; y\//nals <f FhibhSifp/u/,) 

DEAR SIK, 

T snAUL be much obliged to liny of your astronomical corri^. - 
spoiuhaits, if they will favour me with their olisei vations on the 
eclipse of Jupiter’s third salellitx, wliich oexurred on the 2fjth ol 
last January, as I think it is ]m)bable I coinmittcd an error by 
mistaking one sateUite for another, in the observations publislu^d 
inllie Antialsfijv March. 

1 Kanain, dear Sir, yours viay truly, 

IMauk jii: Auiov. 


liusficy Heathy near Stanmore. 

Iiaiiuulc5l^ 37' 44*3" North. Lon^itiule West in time I' 20*93". 


Emersion of Jupiter’s lirst J 

satellite ( 

March .3, Emersion of Jupiter’s .second < 

satellite i 

March 8. Emersion of Jupiter’s first < 

satellite } 

ItlarcU 12* OccullMion of f l^eonis by tlie" 

moon* IminerJaiou 


9>' 39' 02" IMean Time at Busliey. 

9 40 23 Mean Time at Greenwich. 

1 1 08 36 JMeati Time at Uushey. 

1 1 09 57 JVIean Time at Greenwich. 

7 58 22 Mean Time at Busliey. 

7 9 43 Mean Time at Greenwich. 

7 22 34*7 Mean Vime at Budiey. 



Article IX. 

Mean Jientks. See. of various Meteorological Registersfor the Year 1823 . 
1. By Mr. M. P. Moyle, at Helston, Cornwall. 
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Jan. — The snow continued 12 days, which is much longer 
than usual. 

Feh. — A veiy wet month, 

March 4 and o, very stormy, l^ie gusts of wind were extremely 
sudden, with wind to the NVV. 

April. — On the morning of the 5th, the wind changed sud- 
denly from the SW to Nl^, and continued very boisterous till 
noon : 2(). Heavy hail shower, with distant thunder. 

Min/. — A cold montli, except the few last days, which vvero 
remarkably fine. 

.hine. — V^ery cold. Fires required by many in the evenings : 
some thunder, 

.hill/. — Remarkably cold, wet, and boisterous ; scarcely two 
days ftnd successively. 

Augnsl . — A wet month; much ihundiir and lightning on the 
22d and 24th about two inches of rain fell in the morning of 
the 24th in the course of six hours. 

Oct. — The wind rose .suddenly in the <!vening of tlie 30th to a 
perfect bunicano, which continued througlioul tl,u' night. The 
barometer fell about 1 inch in about 24 hours. 

Dec. 29. — Much lightning. 


2. Ry Mr. Edward Collins f.liddy, at Pen/ance, Cornwall. 


Night anil! (’oninion 

15ar(*ineter ami Attucheil Thennoinefcr, liuy 'JMrt. i Therm. 



3Jcaii of (lie True meanl 

Attached 

Attaclicd 

— ..J ' 

iAfcan of the Mean ot 


month. 

oftlicmt'ntb.'rherm. max. 

therm, min, 

month. 

month. 

January . , . 


’ 29-.SM6 

5V 


,*19'0 

i 4()() 

February.. . 

29 *,‘15.5 

29*:DI 

52 

12 

4.4 0 

4.4*2 

March 

20-715 

29065 

52 

15 

46*0 

45*1 

April 

29-700 

29*6.‘<8 ' 

.Mi 

48 

47*0 

47-2 

May 

29-7 to 

. 29 ()62 

ti2 

51 

5.50 

56-2 

J line 

29*76:) 

29-6S2 

62 

5(i 

5.‘)*5 

57*1 

July 

• 29*710 

29*621 

64 

58 

590 


August . . , . 

29-74.5 

29-6.52 

61 

60 

59*5 

()0-2 

September . 

29*810 

29*750 

(it) 

56 

57*5 

hS-O 

( )ctober . . . , 

29 nlO 

29-46.S, ■ 

62 

*18 

51*5 

5,‘i-O 

November. . 

29*900 

29 811 

58 

-18 

48*5 

19 0 

December . . 

29*6.15 

29*58‘) 

58 : 

1 

j 48 

46-5 

47-0 

Annual 

means, 

20-670 

29*606 

66 

i :iS 

50*0 

51-0 

.bifl6 l.S‘22 

29*760 

1 .29-694 ! 

72 i 

i 40 

.52-5 

50-6 


BaroiTicter, ms. Highest, Dec. 7, Wind, NW. 5()'S8; Lowest, Feh. ^2, Wind, 
NE. 28*45. - Day and Night Thermometer. IJighest, May 29 and July 20, AFind, 
a. 10^ ; liowest, Jan, 16, M'ind, IVE. 27®. 
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3. liy Col. Bcaufoy, at Bushey Heath. 


Isas. I Rain. jl-jvapOTat. 



Indies. 

Inches. 

January 

0-976 

0*310 

February. , . 

^^•537 

1*360 

Marcli , • . . . 

0 - 7.58 

3-020 

April 

1*050 

3*300 

iMay } 

June > *■ 

. 8*605 

9-610 

July 

, . 8 * 4‘^9 

r 3*3 10 

Auf^iwt 

!ji* 4,50 

! 3 * 3.30 

September. . 

2*509 

. 3*790 

( letober . . . . 

8*076 

l*H 90 

November . . 

1-641 

; 1*200 

December . . 

2 * 25 H 

‘ 1 *‘ 4^80 


Totiil 25 232 .i2-430 


4. By Mr. Janies Stockton, at .Vew Malton, Yorkshire. 


Barom. Tlier. 



jM can. 

Mcim. 

January . . . 

29*574 

31-HSTJ 

February. . . 

29* 184 

itt-TSS 

iMarcb 

29*7 (h; 

40-2<)(» 

April 

20*856 


.AI:iv 

29-89r> 


.hme 

29-920 

.5 4 9 If) 

July 

20-711 

i 58-774 

August .... 

f 29*780 

1 .57-045 

.Septemlicr, * 

29-868 

* 52 .510 

( )etobcr. . . . 

! 29 0S() 

4 5-74 J 

November. . 

* 30-()h:l 

4-.’-T5ll 

December , . 

1 20,5 U 

1 . 

•.‘iO-TiK 


.\nnual { 
nitans. \e.l 


■ANNUAL UESUl.TS. 


Highest observation, Nov. 10. WindNhi 30‘8S() 

Lovvest observation, Oct. 11. Wind Sb' 28”o.'jO^ 

Range of the mevcin y '2‘fjM) 

IVh ail amuial barumetrical pressure * , . » 

(jreatest range ot tho mercury iu October f . . / • 1^0 

Least range of the mercury in July 0*9()() 

Mean annual range of the mercury. . . l'o97 

SpacfLS described by the mercury 9I>*180 

Total number of changes iu the year 154*000 
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Six's Thermometer. 

1 

Greatest observation, May 7. Wind, variable 77-000° 

Least observation, Jan. 18. Wind, NW . 9‘000 

Range of the mercury in the thermometer 68'000 

Mean annual temperature * 46-282 

Greatest range in May 38-000 

Least range in February 22-000 

Mean annual range 29-918 

• 

Winds. 

Days. 

North and East .G 1-000 

North-east and South-east 79-000 

South and West 98-000 

South-west and North-west 1 12-000 

Variable 25-000 


liuin. 

Greatest quantity, in February . . . 

Least quantity, in April 

Total amount for the year 


7-040 

0-040 

42*400 


Pressure , — The inenn niiiiiinl barometrirril prossnro (notwltli- 
stanilint»* the extraordinary wetness of the period, is o-reaterthan 
that for many years post. 

Temperature , — Tlie mean annual temperature iully coniirnis 
what has been before advanced, that wt.‘t summers are generally 
cold; the whole of the monthly means, with the exce])tion of 
May and Deceinlicr, are unusually low. Indeed the actual d(41- 
ciciu'.y as to the annual amount exceeds 2.^ degrees. 

Wnnls . — These nearly agree with their respective numbers in 
1822, and what is more strikvigly remarkable, those of the SVV" 
exactly correspond. 

Raiu . — A s to rain and .snow% tlie amount is nearly unprece- 
dented, and for the last tliree years it lias been rapidly increasing. 
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Article X. 

On the Ej^ects of tranmiiiting the Electrical through other Fluids. 
By Mr. C. Woodward, 

(To the Editor of tlio Annah of Philosophy .) 

SIR, March 12, 1924, 

As every subject co?inecte(l with electrical science is daily 
■assumiuo* a iu(»ro important feature, tin*, following experiments 
and obsia’valions jnny not bo iminbuTsting to some of your 
readers. * 

Place apiece of glass on tlie table of the universal discharger, 
and bring the point id ’.vires nearly in contact .upon the surface 
of the glass; over the intersection formed l)y the wires, strew 
some loose gunpowder, and ])ass through it tlm charge of a jar 
containing about a sepaan; foot of coated surlacc, wlnm it will be 
found that the powder will be iavarial)ly dispersed without 
inHanimation. 

Take a glass tube six or eiglit inches long, and tibout a quarter 
of an incli in diameter, fill it with water, and insert a cork at 
each end ; throngli the corks ]>ass pieces of wire so as to form a 
conducting eomminiicatioii witli the water; place some loose 
gun])Owder on the glass ol tlie universal discharger as before, 
insulate tlur tular, and let it form part of the circuit ; pass the 
charge through the water, and the gunpowtlm' will be inriaiiied. 

The small degre(j of intensity of charge required to produce 
the inflammation i>f gunpowder, when transmitted through a 
tulie oi* wat(‘r, is siuprisiiig : as the discjiargo ol‘ a quart jar 
indicating only an intensity of from lO (w lo di.‘grees is generally 
sullicient, and there appears to hr liltle or no difference in the 
elfeets of tubes varying from 1) to \x nu'.ln'.s in lengrh. 

in prosecuting my inquiries to as<',<;r<.aiiVtho causo, oi tliis sin- 
gular e.dect, I found that t\u) charge of a jar, which, wljeu 
transmitted by good conductors, was sullicient to ])roduco the 
f usion of 12 indies of iron wire, d\d not atliu?.t a. single inch of 
the same wing wlien passed through the lube of water; froni 
which I concluded, that tlui intervention of the. water tube, must 
have produced or prevented some mechanical effect. 

1 tlicn jiasted on a board, about tlirec feet h>ng, a narrow slip 
of tin foil, ill which, at equal distances, fouvinlersectious, about 
one-eighth of an inch each, were inadt?.* I insulated thc^bpard, 
and placed over one of the intersections some loose giinpoWdor, 
and over each of‘the others six or eight wafers. On transmit- 
ting in the common way a charge through the tin foil, the pow- 
der was scattered, and the wafers bloivii three or four feet from 
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the surface of the board ; but on repeating the experiment with 
a tube of water, the powder was inllamed, and the wafers 
remained without any perceptible motion. This experiment led 
jne to suppose, that a sufticicnt degree of heat under each cir- 
cumstance was produced by the electrical Iluid toMiitiame the 
powder; but when it passes through good conductors, the air is 
so suddenly and violently expanded, that the powder is scat- 
tered before it can be infiamed, as is the case witli some of the 
grains when a musket is let olf (for if it be tired over snem, a 
considerable portion of uuconsnined powder will be perceiv(‘d), 
but water being a less perfect conductor than the metids, by 
opposing a resistance to the passage of ihe electrical tiiiid, 
retards its ndocili/y and thus preveiits ihe sudden expansion of 
the air, which would have scattered the ]>o\vder before? inilaiu- 
mation could have taken place. 

This theory explains the circumstance of the charge having 
no effect upon the wires wlien transmitted throngh a tid)e of 
water. It is well known that intensity ot charge* is of tin? gn at- 
est importance in the fusion ol' wires. Now as. inO'usity is 
velocity, it must follow, if the velocity ol‘a cliargc be retarded, 
the intensity must be diminivshed ; aiid luuici* no cxjxniment 
requiring intensity of charge can be pei formed wIk d Ihe water 
tube forms part of the (dreuit. 

If the tube be filled with otlier Ibiids, it will Ijc found that th(‘ 
nearer the transmiltingmedium approacln s to a good condiu tor, 
the greater will be tlie expansive elfects ; and as ilic expansive 
effects increase, tin? ddlicultv of indaming tiu' [)owder will 
increase also. 

If the tulie be filled with tUher or alcohol, and jilacud in tin* 
circuit, the powder wall be«intlamed. J fit be lilled with sidphuric 
acid, which is a belter conductor, tin* )>ovvder will be scattered 
and not inffamed, but the dispersion will not b(‘ so great as when 
metals only form the circuit. The same elfcct will be produced 
by transmitting the charge through the animal economy, or 
through water not inclosed in tubes, in which casi^ the walev 
does not appevir to oppose a sullicieul resistance to ilie passage, 
of the fluid. 

But the most remarkable circumsianee atleiiding tliese pirn*- 
noineiia is, that it is immaterial whether the lulie foiaipart of the 
circuit the electrical (luid passes the gunpowder, or after- 

wards, If the tube be \)lace.d on what. 1 will call, for the sakii of 
distinction, tlie negative side of the powder, either in inmicdiat(' 
^contact with the powder, the coating of flu? jar, or in any pari 
of van Interval in 2t) yards of chain, the ])owder\vill lie invaiiably 
infla^^rwlibn the charge is passed. 

In this experiment the effect apj»ears to precede the cause ; 
and it may be asked, does it not prove the existence of two 
fluids ? Some would no doubt answer in the athriuative, but so 
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many difficulties attend the introduction of two fluids, and so 
many experiments militate against it, that I would refer to some 
otlier cause for an ex))lanation of tho fact * 

Every substance wliich may be used as a conductor pos^esses^ 
a certain cjuAntity of electricity, which, unless disturbed, remains" 
in a dormant or a latent state. When a charge is passed 
tlu ough condmaors, I conceive their natural rpiantity of electri- 
city is driven off in (he same way as water forced througli tubes 
fiiiod with the same fluid expels the wa(er contained in them 
before any <;ai) enter; and if an impediment were placed 

in (on/ jtdrl of sncli tubes, the obstruction would be immediately 
felt throughout. So w'ith the electrical fluid ; the obstruction 
made by llie intruductiou of water, whlcli is a h^ss perfect con- 
ductor tlian the metals, instantaneously aflc.cts the wlmle line of 
the circuit in whalcMr situati<ru the tube may be placed; and 
by retarding the velocity with which the oIecti;ical fluid moves, 
prevents the e*\|)ausiv(i effects w iiich the charge w^ould otherwise 
have produced, 

T am. Sir, your obedient servant, 

CuAUin.S WOODW AfU). 


Article XI. 

h) (in Kdinhinyh J{evicirer\ I\y \V'. IMiillips, FLS. &c. 

In the Edinburgh Ixmimv for January last, thi^ concluding 
artich' is headed by the title page of the tliird edition of my 
FJeineiitary Introduction to ^linerdogy ; but the running 
title is, with more propriety, Mineralogical Systems.” At 
tlie conclusion of tln^ artichg liowever, theluiviewer has bestowed 
on mv little book Indf' a page : ami though not ac([uiescing in 
the correctness of* all his obseixatino 1 Jiave iiothiiig to object 
again^t lh(' tom^, and inamioi oT tiie ciua.ton. 

lUit “' there is a circumstance whicli uiciils attiuition, as il 
aflects I.Ik' dt'gree of conlideiice wliicJi we can place in crystal- 
lographi(‘al iiidicaitions ” (p. -Iflo), ps JCjiurted by the lieviewei, 
who proceeds thus ; Similar i kdeagc p/u//c,s in ditferent iudi- 
\idnals of the same species, meet in some cases under angles of 
diflerent values, Tliese differences are stated bif Ihd anlhor of 
the work before us^ as auiouiiting even to forty minutes of a, 
degreiN” 

Now wo might expect tliat a llevieA^r should possess ihe 
several (jiialilications essential to the elevated *|)«i'sitiou 
he volinilarily occupies, when he undertakes the task of 
criticising the works of others, lurst, that he should under- 
stand the subject ; secondly, that he slioukl read the work he 
criticises ; ‘and thirdly, that he should quote faithfully and accii- 
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rately ; but really I am compelled, though with regret, to con- 
clude, that the Reviewer in question must be deficient in all 
these requisites,'' and he must excuse me if I proceed to the 
•proof; 

Supposing that the ‘‘ author of the work before! as the 
Reviewer has it, had not known better than to assert that the 

cleavage planes of different individuals of the same species 
meet in some cases under angles of different values;” the 
Reviewer ought himself to have known enough of the subject to 
have enabled him to contradict^thc assertion, and to set the 
author and his own readers right, instead of building upon so 
unfounded a position, as the Reviewer has done, a sort of battery 
against '‘orystallographical indications;” which, indeed, as the 
case stands, is a very harmless one. Rut the Reviewer could 
not have been aware of the fact, that the planes of cleavage of 
different individuals of tlie same species do ahvai/s meel at (he 
same angles, if the cleavages and the selection of the minerals 
be made with proper care ; and I cannot refrain from advising 
him to convince himself of tliis fact, by beginning with calca- 
reous spar, sulphate of barytes, or any other of the several mine- 
rals which are commonly chosen for the first attempts of the tyro 
in this important and interesting department of the science. 
Let him give only an hour or two to cleavage and the rcdlectivc 
goniometer, and he will not fail to convince himself that if I 
liad said what he attributes to me, f should have mis-stated a 
fact; but as he must be unacquainted with that well-know'n 
fact, 1 think it is sufficiently apparent that he must be deficient 
in the first requisite — a knowledge of tlu' subject ; that is, of 
mineralogy. 

Theexislence of the second and third requisites mayl)e discuss- 
ed together. The plaoe in which I have mentioned an occasional 
variation ofdOminutes in angles obtained by the reflective gonio- 
meter, and I believe the only place, is in the second |)age of (he 
advertisement to the third edition. Now if the Review'd’ had 
given a reasonable attention to the former part of the paragraph 
m which that observation occurs, he w’ould have found out that 
I was speaking of the nalitral planes, not the cleavage planes of 
crystals. My words are, “ the measurements of the crystalline 
forms, and especially of the secondary planes, are not preci.sely 
exact, do not on all occasions relatively agree. — ft has been 
ascertained by a comparison of the measurements taken from 
similar and brilliant planes oj difj'erent eiystals,” [the planes of 
crystafiS can be no other than their natural planes] “ that, owing 
to sotj\e^i/iUaral inequality of surface, the same precise angl^ is 
rarely' obtained — that the limit of error is considerably w'ithin 
one degree — that it rarely exceeds 40 minutes, and that it is 
frequently confined to a minute or two.” And if the Reviewer 
had read a few more lines of the same paragraph, he would have 
been convinced, even if the above quoted words had hot sewed 
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to convince him, that the exceptions related solely to natural 
planes ; for he would have perceived that I have said, “ The 
measurements obtained from planes produced by cleavage, may 
be considered as approximating the truth much more pearly, 
than those taken by means of the natural planes.” And if the* 
Reviewer had condescended to peruse page xxix of the Intro- 
duction, he would have found this nunark ; “ But if we cleave a 
crystal, carbonate of lime for instance, if it be pure and transpa- 
rent, wo, shall find, by the help of the rellective goniometer, that 
the planes of the primary nucleus wliich will be extracted, w/cc/. 
invariably under angles of lO.'t® ;'/ and 74° ob'." The carbonate 
of lime is here quoted as an instance, that if vve cleave a crystal 
|of any substance which is pure] the planes <'f cleavage will 
meet under constant angles. , 

I atn now content to leave the reader and the Reviewer him- 
self to judge whether he possesses or not the second and third 
requisites for his oliice. I wish, howeviu-, that he may be dis- 
posed to take those hints for his future government, and believe 
the fact, that personal feeling is concerned in them only in so 
far as bcdonl^s to the regret necessarily accompanying a mis- 
statement of one’s own words. It is for the credit and utility of 
cleavage and the goniometer principally, that I am induced 
thus publicly to expose the fallacies of a Reviewer whose 
dicta on mineralogical sysfeins ought 1o he received with 
caution, since he has attributed to an author an error of his 
own, and which if ho had understood the science (he must excuse 
me) could not have been written. 

It might not, perhap.s, be very diflicidt to point out some 
inaccuracies (to sjieak gently) in the Reviewer’s review of the 
Systems ; but with these I do not meildle. In line 21, p. 491, 
there is, however, one error that must be noted for the benefit of 
the Reviewer’s reader. I’or brimsioiir fead limrslone. This 
error is somewhat odd, considering tire locality of its origin, and 
must be ascribed to the printer, or rather one would think, to the 
“ printer’s devil.” 


Article XII. 

On the Crystalline Forms ofi Artificial Salts. 

By H.J. Brooke, Esq. FRS. 

(ContiuHed from p, * * 

Hydrate of Slrontia. * 

FxtoM the measurement and cleavage of some cry.stals of this 
substance received from the laboratory of the Royal Institution, 
I find its primary form to be a right square prism. The cleavage 
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parallel to P is very easy, and the planes 
bright; that parallel to M and M' is less 
determined, although sufficiently apparent. 


'• PonM, orM' 90® 0' 

Ponr, ore' 137 48 

M on M' IJO t) 

Monc 132 12 



Acetate of Stroiitia. 

The crystals I have obtained of, this salt from a solution oi tlic 
carbonate in acetic acid are very small, with rather imperfiu'.t 
planes, and have not afforded distinct cleavages [larallel to any 
of these. There is, however, an appearance of cleavage parallel 
to the plane M of the annexed figure. 

From the general character of the crystals 
and from measm'cinent, a right oblique- . ^ 

may be regarded as their pri- 


mary lorm. 
cent. 


ine cry.siais are very einores- 


b i 
■f :M' e 


M on T 

M on r/ 

M ony’ 

M on e ^ 

.... 9(i® 10' 

.... 107 33 
.... 129 20 
l.'VI 12 


T on c 

d on d' 

122 58 

121 54 



Nitrate of St rout ni. — Auhi/drous. 

The primary Ibrni is a regular oeiahedroii. The ciystals gene- 
rally resembling those of nUrat.e of lead, given in the number of 
the Annals for Januarjjrlast. 


Ifi/droiis. 

A very efflorescent salt, and not utl'ording any distinct cleav- 
age that I have been enabled to discover. We may assume aJi 
oblique rhombic prism as its primary forni. The Vaystals are 
sometimes considerably leugtheueil, and 
present only those planes which are marked 
as the primary. |- , c. .j: :-- 


P on M, or M' 

. . 10.3® 

40' 

P on i, or *' 

,. Ill 

5 

P on c 

,. 131 

47 

M on M' 

. . ()() 

20 

' N!l on k . , . , . 

.. 140 

50 

Mbn 't '. 

.. 150 

10 

1 on i' 

. . 120’ 

0 


i> 



V. 
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Article XII [. 

# 

Anah/sisoff/tc T^ilta/cs of St rontidy described in the preeedida; 

Paper. Uy Mr. J. 1\ Cooper. 

(To the Kdilor of the Amia/s oj' Phi losopht/.) 

DEAR SIR, p Miirch S>{\ IS'Jl. 

At the request of Mr. Brooki?, wlio obser\ t li the diHereucc 
in the primary forms of the crystals of thi>. salt, 1 luive under- 
taken its analysis, and f(»r this ])urpos(i 1 o\posi;d bO* trains of 
the prismatic variety to a heat Fahr. lor a considerable 

time until it ceased to lose w(.‘ig‘lit ; tin* ijuanlity of water lost 
was 13*9 grains, h'aving 3b*l ol'dry nitrate; the dry nitrate was 
then dissolved, and solution of carbonate ol' polasli added (of 
known strength) until it ceased to precipitate carbonate ofstion- 
tia ; it reijuiitd a quantity of the solution e(|ual to 23'S of 
dry carbonati^ of potasli ; the Huid jiorlion now showcal no trace 
of the alkali, or the earth. Tlu' cai l>ouut<; (d strontia, when d' V, 
weighed ‘J,V 7, and tin* dnid poillon (wapeiaO'it todivne^s hat 
34'7 olTiilratt' of pidash. 

Ib run the above, it is evkhmt the eoinpo^drum ot prismatii' 
nitrate of strontia is in bO c'ra/oK 


Acid bs*4 ol' lu i ' >0 ih)*s 

I case , 1 7 ‘7 3 .V 1 


Water ib'M ^2] '-s 

.70'U , bid-O 

This dilfers coiisideialilv iViun Kirwan \\!e* apjiear.s to be ihr 
only eheniist who lias e\ainine<! this v;.mi iv: he sf di s tln‘ einn- 
position of it as, 

Aeid 31-1)7 

ihi.se 3(j'3i 

\V liter. 3‘2’ i 2 

The dirtereiict* in the quantity ot' water may be. in a great 
measure accoauti'd for by liis ijot selei ting jie.rfectly lbnue(J 
crystals for liis expcrimenL> ; but how the variation in the [uo- 
portions ot the acid and base could arl ^e is miu-h more diflieull 
to account tor. The crystals employed liyMiu- were seh‘cte7i b\ 
Mr. Brooke for the; purpose. • , 

I also obtained from Mr. Brook<; some wcdl-lbrmed crystals of 
the octahedral variety, and leaving weighed 14nS4 grains, I sub- 
jected them as before to heat for a cou'^iderable time; the loss 
amounted to/07 : they were afterwards luaited to a imich higher 
temperature, but not sulficient to decouiposi! the salt* when a 
Nem Series, vol. vij. i 
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further logs of '02 occurred ; but this loss was recovered after 
the salt had stood a few minutes exposed to the air. The crys- 
, tals did not in the least lose their transparency ; they were then 
dissolved, and solution of carbonate of potash, equivalent to 
O'oO of dry carbonate, was added ; the fluid portion was then 
examined for alkali and earth, but showed no traces of either ; 
the caibonate of strontian, when dry, weighed 10-3, and the 
nitrate ol potash 14'23 : its composition, therefore, is ; 


Acid 7 '5.'') or in 100 50 '92 

Base 7-22 49-OS 


14-77 100-00 

I 

Tlio snuill loss of water, ainoiuitiii^ only (o *07, cannot be con- 
sidered otherwise than interposed water, and not in any ^^ay 
attached to the fonnation ol the crystal : the (aiirijiusiliou of 
these salts may be considered as similar, exc.epting that the 
octahedni! variety contains no water of crystulli/utiun, and the 
prismatic variety !?7‘8 pea* cent. 


ART1CL.K XIV. 

0// a SidnutrliH* iff /Itc Vrith oy‘7//y, nitih Olfscvrulion^ tfif 

///c FonnatiiDt of Sulntuu'hu' Ffro'^ls io (jvneraL l>y John 
Idcminy, 1)J). hUS. 

Tnn title which I linve oaM-n to tliis paper, is, perliaps, faulty , 
and a[)t to h'ad the imtej:;ination to < N[)(a’t a descrijition of the 
various forms of those sCa-vveeds which clothe the channel of’tlie 
deeji ; — ifu* arraiu^einent of the species, as dejumdine; on the soil 
and depth of water*, tluj Ibod which tlu^y yii.ld to the various 
creatures that browse upon llu'in, aiiel the protection they allord 
to such as lake refuge among tln/ir leaves and brandies. Very 
differeut, however, is the scene wliich I propose to describe, it 
being a hal of jnuit-jDoss^ covered by the sea at every j’u!l tide, 
but indicating, by the appeara.nc<\s which it exhibits, that its 
present low level is dill’erent frotu its original position. In other 
words, it is a geological phenomenon, occurring in the Frith oi' 
"J'ay, similar to the one observed on the Lincolnshire coast, 
whidi, in 179(), was examined by the late Sir Josepli Banks and 
Dr^» Joseph Correa de Serra, and described by the latter in the 
Transactions of the Koyal Society of Loudon for 17t)9, p. 145, 
under the title, On a Submarine Forest, on the East Coast of 
England.’^ 1 venture to prellx the same litle to this paper, 


* From tlw Tramiactions of ilie Royttl Society of b^Unbur^h, vol. ix. Part XL 



1824,] Submarine Porest in the Frith of Tay. 291 

which I now offer to the consideration of the Royal Society of 
Edinburgh, aware of its im propriety, but urged by the wish to 
connect similar phenomena ':)y the common terms employecf in 
tlmir descripticiki. 

The bed of peat to lie described, and now dignified by the 
title of a Submarine Forest^ occurs on the south bank of the 
Frith of Tay, and has been observed in detached portions on tlic 
west side of Flisk Beach, to the extent of nearly three miles, and 
on the east side, upwards of seyen miles. At this particular 
place, to which the following observations clnelly apply, it rests 
upon abed of clay of unknown depth. This clay is of a grey 
colour, much mixed with mica, and in some places with^ grains 
of quartz, and resembles the carse ground on the opposite side 
of the Frith, or the contents of the sand-bauks wliicli obstruct 
its channel. The uppr r portion of this clay has l)et}u penetrated 
by numerous roots, which are now changed into peat, and some 
of them even into iron pyrites. The surface ol‘ this bod is hori- 
zontal, and situate nearly on a level with low water-mark. In 
this respect, however, it varies a little in different places. T he 
peat-bed occurs immediately above this clay. It consists of the 
remains of the leaves, stems, and roots, of various common 
plants, of the natural orders b>quisetucea^, (iramim've, and ( lype- 
racefo, mixed with roots^ leaves, and l)rHnches of birch, hazel, 
and probably also alder. Hazel nuts, destitute oi kerneK are of 
fiequent occurrence. All these veg>‘»abk' remains are much 
depressed or tlattened, where they occur in a hori7.(mtal position, 
but, where vertical, they retain their original rounded tbnu. 
The peat can be easily separated into thin layers, tlie surface of 
each covered with leavi's. d'he lowest portion of this peat is ol‘ 
a browner colour than the superior layers; the K-xiure likewise 
is more comj)act, and the vi^getable reuyaios more ubliteiaUah 
The peat coniains a gootl deal of ^nulhy lurilter. 

The surface of this }>ed (d* peat is nowlure* (that *1 have 
detected) covered by any alluvial stratum, nor*does it occur at a 
lilgher level than four or live feet below higl\ wattr-maik. 
Towards the shore it seems to be cut olf by the old n?d alluvial 
day, on which the newer grey, or cars «4 clay also rests. 

T'lie only circumstance of much interest, in reference to this 
peat-bed, remains to be stated. I'poii il^s surface may be 
perceived tlie stumps of trees, with the roots attached, and 
evidently occupying the position in which they formerly grew ; 
as the roots are observed to spread, subdivide, and penetrate ijm 
bed in their usual natural manner. I have cduuted at one time, 
after a favourable tide bad cleared away all silt and gravel IVorti 
the surface, upwards of a score of these roots, situate at uiiequai 
distances from one another, but all, by the position and arrange- 
nient of their roots, denioiistratiiig that such had been, wdule 
growing, their original situation, prevent any suspicion from 
Jtiising, that 1 may have been deceived on this subject, 1 may 
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state, that th^ scene, situate but a few hundred yards from my 
dwelling, has been examined repeatedly, and under different 
circumstances, and several friends who have visited the spot, 
have appeared satisfied of the accuracy of my Conclusions. I 
may mention the names of two of these, Mr. Neill and Mr. Bald, 
both members of this Society, and well qualified, by habits of 
observation, to form a correct opinion on the subject. Many 
of these trunks and roots occur from eight to ten feet below higli 
water-mark. , 

If we assume, therefore, that the roots of these trees are in 
their natural position, with respect to the bed which now sup- 
ports tjiem, are we warranted to conclude that they grew on a 
surface ten feet lower than the high water-mark, but before that 
surface was exposed to the periodical inundations of the tide ? 
Every cavity, in this climate, situate at a lower level than that of 
the sea, is invariably tilled with water, and in a condition hostile 
to the growth of trees, until its surface has been elevated, by the 
washing in of mud, or the growth of peat, to a, position at least 
equal to the ordinary rise of the tide. Since these trees could 
not, therefore, have grown in an inland valley so far below the 
rise of the tide, even where the sea was excluded, we must draw 
the conclusion that the surface on which these trees grew, was, 
at the period of their growth, at least ten feet higher, in relation 
to the sea, than at present; and to account for this remarkable 
change, we must adopt one of the Jbllowing suppositions : — 
Either lhat the sea has risen ten ieet, and ovtnilowed that sur- 
face which was formerly beyond its reach ; or, that tlie ground 
supporting these trees has sunk to the same extent. 

The first of these sirpposilions, viz. a permanent rising of tln^ 
sea, has not bee/i resorted to by any of those writers whom \vr 
have had an opportunity of consulting. Indeed it is contrary to 
those known laws which regulate the movemeuts of the ocean, 
and receives no support from any circumstances which havt* 
been observed oil the maritime shores of this country. 

If, then, we abandon the idea that the sea has gained an 
elevation of its level, and adopt the other supposition, viz. that 
the yieat-bed has sunk, {^o as now to be ten feet lower than when 
the trees grew^ upon its surface, we advance a step nearer the 
object at which we aim. It still remains, however, to be deter- 
mined, what those causes were, whi(di operated in depressing 
the surface of this bed, and enabling the waves to pass over that 
s^il which was formerly so much beyond their influence, as to 
be^^t for the support of the hazel and the birch tree. 

• The first method of explaining the phenomenon likely to pre- 
sent itself, especially where the bed is limited in extent, is by 
supposing that the substratum, having lost its adhesion to the 
bed on which it rested, by the percolation of water, and the 
exposure of the side next the sea, moved down an incliiieci 
plane into deej) water, carrying along with it the upper Jayer 
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of vegetable matter, and the trees growing upon its surface. 
Such occurrences have taken place in several inland bogs, both 
in Scotland and Ireland, whicn have moved out pf their posi- 
tions to a lower level. The extent, however, of this bed, and 
the horizontality of its layers, prevent; us from considering' its 
present deprej?sed position as having been produced by any 
sliding of this kind. iVeitlnu’ hath it arisen from the washing 
away of the soft matter on which the bed supporting the trees 
rested, for clay still remvnns, and at the line of junction is 
much incoiporated Avith tlu? peat. 

This washing away of the suhs^d, however, has been resorted 
to by Mr. Watt of Skail, to explain the conditions of a sub- 
marine forest on the west coavSt. of Orkney, It occurred to him 
that this bed of moss and trees has arrived at its present level 
(so as to be covered, during the Hood-tide, to the depth of at 
least tifteen (bet of \vater), n\ consc fpieiicc of (he re moval of a 
[)imk of earth, at least ( igiiteen feet dee[>, whfeh lias been 
washed gradually away, by (lie water of tlie Loch of Skaill 
oo'/ing along the itu ks upon which it rested, and upon which 
the mass of leaves now K sts, In-ld together by the fibres of the 
roots of the trees.” See Kdiub. IHiil. Jour,, vol. iii. p. lOl. 
This e.\i>lanati()n, howtwer, is liable to very strong objec.tions. 
Jl ivS not. ])robable, that, on the stormy coast of the west side 
of (jrkney, where the rocks thems(dves yield to the lury of the 
waves, and where the top of every ctilf is a heaj) of ruins, a 
mass of ( Jirtli, eighteen feet in thickness, would be permitted 
to remain, until washed away by tlie slow force of percolating 
thrsh water, or that a continuous bed of peat, of nearly an acre 
in extent, would be spared iVom destruction, and suHered to 
settle peacefully, in the Ray of Skuili, so a>s to be covered at 
Hood-tide with fifteen feet (»f water. • 

If we have no reason to lielieve that this Tay-bed was tvans- 
jiorted to its present situation, in what intimun' has it reached 
its present level t Two solutions of this curious (ptesrion havii 
been otfered, as connecUul with .similar o< currences, by eminent 
individuals, Dr. Borlase, Dr, J. C.’oneade JSeh'a, and l^rofessor 
Playfair. 

Dr. Rorlase, w'ho, in 17o7, observed a submarine forest at 
Mount’s Ray, Cornwall, covered at fvH tide with twelve feet 
of water, considered the depression of the beil, which supported 
the trees, and stiil contained their roots in sita^ as having 
arisen from subsidence of the ground, produced by earth- 
quakes, or, to state it in his own words, that there has been 
a subsidence, of the sea-shore Jiereabouts, is hinted in niy 
letter to you, p. 92 ; and the different levels and tendencies 
vvhicli we observed in the positions of the trees we found, 
afford us some material inferences as to the degree and ine-* 
qualities of such subsidences in general ; as the age in which 
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this subsidence happened (near 1000 years since at least), may 
convince us, that when earthquakes happen, it is well for the 
country thal^they are attended with subsidences; for then the 
ground settles, and the innammable matter, which occasioned 
thfe earthquake, lias no longer room to spread, unite and recruit 
its forctjs, so as to create frequent and subsequent earthquakes ; 
whereas, where there are earthquakes without proportional 
subsidences, there the caverns and ducts under ^rounc remain* 
ing open and unchoaked, the same cause which occasioned 
the first has room to revive, and renew its struggles, and to 
repeat its desolations and terrors ; which is most probably tht^ 
case of Lisbon/’ Phil. Trans. 17o7, p. .72. 

The views of Dr. liorlase, in reference to this di^pression of 
the pTound, in cousecpienco of earthquakes, was evidently in- 
tlueuced by the cniious ol)servations which he l»ad formerly 
iniuh; on the subsidence of some places at the Scilly Islands, 
as stated, Pkil. Trans. voL xlviii. p. t)2 ; and othei observers 
may be led to form the same opinion, especially it‘ the singular 
sinking of the cliif at Folkstono, ahoui forty feet, even in the 
absOi. 'e of an (rarthciuake, be taken in consideration. See 
Phil. Trans. 178b, p. 220. 

Dr. ('Orrt^a de Serra also ascribes the de];rcs.scd ]U)si(ion (d 
the sulnnarine forest of Linculnshire to the foice of subsithuuu', 
aided by ibe suddini action of cartlupiakes. “ There is a force 
«»f subsidence (lie says) (particularly in soft ground), which, 
lieing a natural conse([uenet! of gravity, slowly, though per* 
petually o[)eraling, has its action soniclimes ([uickened and 
remleied sudden by (?>h'aueous causes, Ibr instance, by earth- 
(juakes," “ This force of' subsidence, suddenly acting by means 
of some earthquake, secmis to mo the most probable cause to 
■whiedi the actual subm nine situation of the forest we are speak- 
ing of may be asr*ribed. It atfords a simple easy iiX[)lanation 
of the matter; its probability is supported by numberless iu- 
stances of similar events.” Pliil. Trans. 1791). 

Pj'oftf-ssor Playfair, when contemj)lating the |>lumomena of 
the Lincolnshire^ s\ibmarine forest, rejected the explanation 
ollcred h,y Dr. Cr)rrea de Serra, and availed himself of some of 
the peculiar assumptions of the lluttoiiiau Theory of the Earth. 

The .sul).>idence (he s^^iys) however, is not here understood 
to arise froJJi the mere yielding of some of the strata imme- 
dialedy underneath, but is conceived to be a |)art of tliat geolo- 
gical system of alternate depression and elevation of the surface, 
which probably extends to the whole mineral kingdom. To 
Kiconcile all the ditforent facts, I should be tempted to think, 
that the forest width once covered Lincolnshire, was immersed 
mufer the sea by the subsidence of the land to a great depth, 
and at a period considerably remote ; that wdieii so immersed, 
it was covered over with the bed of clay which now lies upon 
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it, by deposition from the sea, and the washing down of earth 
from the land ; that it has emerged from tikis great depth till a 
part of it has become dry land ; but that it is now sinking 
again, if the tradition of the country deserves any credit; that 
the part of it in the sea is deeper under water at present than 
it was a few years ago/’ Illustrations of the Ilnttonian Tlieory, 
p, 4o3. 

A careful examination of these conjectures, which had been 
olfered to account for the phenomena of suhmurino Ibrests, soon 
convinced me that the subject was still imperli^clly understood, 
ruder this impression, I endeayourcMl to hcconu^ possessed of 
all the conditions of I he probleun, and now ventnn' lo ofler a 
solution. Tlie opinion whu’di 1 have beu n led in form has beoji 
entertained for sonio years, and stated to several iVitmds, with- 
out an ohjecth)n liaving jkresenled itst*!!*. * 

If W(; suppose a hiUv. situate m ar tin* st'a-shore, ainl Imving 
ils outlet elevat<ul a fe^ ' ulxu e the iis(‘ ef tide, wc 
have the lirst condition rtapusiie for the production oi' a sub- 
marine iorest, 

if we now sup])ose, that, by menus oi‘ mud carri<Ml i)i by 
rivu!(‘ts, and the grcuvtli of iKpia<n‘, plants, this lake has l)ecom(; 
a rnarsli, and a si i alum of vegetable tnatter ibrmed on (he 
surface, ol’ sidlicicmt d(‘nsiiy lo MippnrI tree's, we arrive at tin; 
second condition vvhicli is jaajuisitt'. 'lids stiiO; n]' a. murslw 
ibkivierly a lake, is of common ocaMirrencc', more ('speciaJly 
where the surv(Huuling g.rounds are high, and covmcd witli soil, 
foi‘ in this case the rain waslies dourj (•arthy paitic-h’s, and, by 
s])reading them on tin? grassy surlime, renders it a more suitable 
soil for the growth of‘ tn es, 

[r tiiis S(a:onfl (umdition, all tlie stiata bidow" tlu‘ outlet of 
tlie marsh are kept constant Iv w'(‘l, nr tii a s^unitlnict statin 'Ihe 
forcii ol* (jrdinary subsidt oca', aided l)y o(‘ra>i.>n:\l eartlujuakes, 
may render tlu' whole tolerably c(anj)a(f ; V(;l. the (juautity of 
uaitiu* necessarily presi'iit, will j>r. \riit any fhmg hko tlie degree 
of condensation of ordinary alluvial i.nid or soil li'^^im taking 
jdaco. 

Suppose a marsh in tills condition to liavi'. tlie l^vel of ils 
outlet lowc^red; or rather, to leave its seaward hanier removiul 
(an occurrcmce which many circumsj,ances induce us to beli(‘ve 
to have happened frcipumtly both on tlie ('ast and west coasts 
of this coimtiy, wlitire submariue forests are not of rare occur- 
rence), wd^at conscfpumces would follow t The e\iremiti(!S of 
the strata now exposed to the sea, would at every ebb-tide be 
left dry, to a depth equal to the fall of tlie tide. Much water, 
formerly prevented iiorn escaping by the altitude ol‘ the outie/', 
would now oo/e out from the inoist beds, and tlie* suhsiding 
force woqld act more powerfully in the absence of the water 
which filled every pore. All the strata above low water-mark 
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would thus collapse, and the surface of the marsh, instead 
remaining at its original height, would sink below the level of 
the sea. But the escape of the water fioni the strata would 
not, in such ♦circumstances, be confined to the beds situate 
above the low water-line. Even those occupying a position 
considerably lower, would be influenced by thcu change ; for 
the water even in such wcuild be squeezed out, in conseejnem^e 
of tlie j)ressure of all the matter of the strata above the low 
WiUer-mark, exert<,'d during every ebb, in the expulsion of the 
water at the lowest level, thus permitting the subsidence of the 
strata to take place even to the lowest beds of the morass. 

In consc({uence of this drainhge, produced by the ebbing of 
the tide on those marshes, the original barriers of which have 
been destroyed, tlicre is no difliculty in aercounting for the de- 
pression* of the surface of a marsh many feet lower tliau its 
original level, nor in explaining the fact that jS'optune now tri- 
nin[)hs win re Sylvanus r(*igned, and that the sprightly Nereids 
now occupy the dwellings of their sister Naids. 

The same exjilanation, now offered to account for the sub- 
marine forest of’ the fay, seems equally applicable to those of 
Mount’s Bay, Lincolnshire, and Orkmw* It warranted by 
tl\e effects which we have observeii to luive taki n place in rlif- 
f'erenl. districts of Scotland, from the artificial drainage oi 
marshes which had foniieiiy btaui lakes, and which were in a, 
condition of surface lit fur the growth l)oth of willows and 
aldcjrs. In some cases, wlnue tin* outlet of llu’ niarsli lias been 
lowered perhaps ten feet, and a ditch at this new level opened 
through the middle of the ground, an ex])ectation has been 
formed that the original surfaei! would be drained of all its 
moisture, and biongiit into an arable (‘.ondition. A season, 
however, has scarcely cJapfNcd, before tins deep ditch has be- 
come sliallow, not by the silting up of the bottojn, but by tlu*. 
subsidence of tlic iieigldiouring matter, in consecpience of tlui 
abstraction of tlie water; and llie ground which was expected 
to become fit for yielding crops of grain, has returned to a 
condition better suit hI to tlu* growth of rushes. No provisitm 
in these cases liad been mad(j for tin; effect of subsidence. 

Before concluding tins pajier, T may take notice of a few 
facts wbieh seem to liave some interest in a geological point 
of vimv. ^ 

I. Om‘ efi'eet ol‘ llic su]>sidencc to wliicli I have here alluded, 
is the complaiuition of all the vegetable remains which occur 
in a horizontal position, or parallel with the surfai'e of the bed 
of peat ; while tJiose situate vertically retain tJieir cylindrical 
siiape. Ihe vegetable remains, so common in the strata accoiii- 
panyiiffg co:\l in this country, exhibit the same appearances in 
similar circumstances, and lead to the conclusion, that the 
matter of the strata, at the period of deposition, was in such a 
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contlition as to admit of the mechanical effects of subsidence 
taking place. 

2. In the examination of the vegetable remains in this bed 
of peat, and of others which have been investigated, I have 
been led to conclude (contraiy to the commonly received opi- 
nion tlraUmany of the supposed stems of reeds which occur 
in a })etriti(’d state, are in tact roots. Ihese roots, or rather 
subterranean stems, such as the Arundo colorata and phrag- 
niitcs, Menyantlies trifuliata, and many other marsh plants 
exhibit, frequently occur in beds of peat, in a dead state, and 
exhibit their pec.uliar characters, when hut few^ traces of the 
stems to which they belonged Aan be detected. 

3. Several changes of a chemical kind liave already taken 
place in this stratum of peat. The fibrous structure of much of 
the vegetable matter is obliterated, small portions of the reeds, 
and even of the wood, i.re so changed as to rcscndile wood- 
coal ; — changes these, 'vliich plainly intimate, thtit a process is 
going on, by which, in time, that which is now peat may be- 
come coal. In the cre\ic»*s of some portions of the wood I 
have detected thin crusts of the l)Iu(^ phosphate oC iron. It is 
rather singida^r to liave Ibund some of the roots in the soft clay 
changed into iron-pyrites. ThivS change has chieffy taken place 
in the hark, and in such cases tlie wood and [)ith are wanting. 
In one example, howt ver, the pith remained, and had likewise 
liecui converted into ])yriles. In many cases the clay is full of 
tubular cavities, the rcunains of the spaces which the roots or 
stems of plaiils oiice^ occujiied. Tiie walls of these cavities are 
usually of a darker colour, and firmer texture, than the sur- 
romuling matter, and leave evidently undergone some change, 
ill consequence of the dcc’oniposiliori of the vegetable matter. 
In some cases, the epidermis of the^plaut remaiiiN, in contact 
with the surroiuidiiig clay, while the ninlterof the interior has 
disapptrared. InUk tlioe cavities tlu' clfivay matter enters 
slowly, and fills the mould which the (iccomposition of the 
])lant has prepared, d'his may be icy aided as a jirocess similar 
to the one which has taken jilacc m tho.<e vegt;tahh! petrifac- 
tions so common in the argillaceous and arenaceous beds 
of the coal-formation, in whicli slate-clay, clay-ironstone and 
sandstone, are exliibitcd under the external forms of plants. 


Sec Par1<in5on'& C^rganic Kciiiains, vol. i. p. 1“»3. 



298 


Analyses of Books. 


[APBlt, 


• Article XV. 

' Analyses of Books. 

Philosophical Transaclions (f the Roi/al Socicf tj of Ijondoa, for 

1821 ParllL ' ‘ 

(Concluded Jrovi p. 229.) 

XXVI. On the Apparent Ma^nethm of MetaUie Titanium. 
By William Hyde Wollaston, MD. VPRS. 

This brief but interesting comirmnicatlou is as follow# : — 

In an account tliat I lately gave of the j)rojxn’fcics of metallic 
titanium, whicli is printed in the first part of the volume of the 
Philosophical Transactions forthepn.'sentyear,'^ there is an over- 
sight, which I am desirous of rectifying* as soon as may I)e. 1 
have there stated that the cubic crystals of titanium, when first 
detached tVoiii *the iron-slag where tin y are fouiul, vvm’<^ all 
attracted by a magnet, but that when tluiv had beem freed from 
all particles of irem adherent tJiem, tliey appeared to be no 
longer .dcd upon by it. 

Having since tliat time been led 1)y tlio observations of M. 
Peschier, of Geneva, to examine this (jut^stion more accurately, 
I find that, although tlie crystals are not suiliciently attraclile to 
be wholly supported by the magnet, Y(‘.t wlum a ci ystal is sup- 
ported by a fine tliread, the force of attraction is suUicicnt to 
draw it about 2tr from tlui i)(‘r[U!udicular, and cnus(^(piently that 
the force of attraction is i‘.{|ual to about one-third llie wa/iglit of 
the metah 

When a piece of soft iron of about tlu‘ same size was made 
of a cubic form (w eighing half a grain), the attractive force o(‘ 
the iron to tliC same magRct was fouiid, in successive trials, to 
lift from eighty to ,niiu ty times its weight uf a sil\ er chain 
adapted to this incjuiry. 

By a similar mode of trial, I found that cobalt carried from 
fifty to sixty times its weight, and that a similar quantity of 
nicKcl supported froiii twenty to thirty times its ow n w eight by 
the same mr.gnet. 

From the above comparison of the magnetic forces, it is 
evident that the jiresence of about I-2o0th part of iron as an 
alloy in the metallic titanium, would be sidlicient to account lor 
this powder, without regarding titanium itself as a magnetic 
metal ; and its origin in the midst of iron, gives every reason to 
suspect that it would be contaminated Viy some proportion of 
that metal. 

If is, how’ever, e>!tremely diflicult really to detect the pre- 
sence oT so 'small a proportion of iron, on account of the high 
colour of the preci})itates of titanium. For though it may be 

♦ Annuls^ N. v. 67, vi, 222. 
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easy to produce an appearance of blue by using a prussiate, 
which already contains iron, and is consequently better adapted 
to prove the absence of iron where no blueness appears, than to 
ascertain its presence, it is by no means easy to ootain the more 
indisputable evidence of iron by infusion of ^alls. It is oply by ^ 
repeated euaporation of the muriatic solution, and continued ' 
exposure of the residuum to the temperature of boiling water, 
that I have succeeded in separating enough of the titanium to 
allow the blackness of gallate of ir<m to appear, wlicn the efflo- 
rescent edges of the dried salt are touched with infusion of galls. 

“ Although the quantity thus rendered sensible does not 
appear in (Proportion sutlicieiit'to account for the magnetic force 
observed, there seems more reason to ast;ril)e it to this impurity, 
than to suppose titaniuui possessed of that pecidiar property in 
a degree so far inferior to the other known niiignetic .metals.” 

XXVII. A„ Acciiiint of llie i'.jjefl of Mornriol Vapours on 
ihc Crew of his 'Majesty's Ship Triauiph, in the Year JHIO. By 
W'^illiam Burnett, i\tD. one of tlnj iMi'dical I’tunmissioners of the 
iVavy, formerly I’.hysician and inspector of llo.s|utals to the 
JMediterranean Fh'ct. tXiiunuinicated by Matthew Baillie, MD. 
FRS. 

The curious facts to which tliis paper relates, having already 
been detailed by J)r. Faris and Mr. Fonblamjue, in their “ Me- 
dicul .lurisprudi'uce,” vol. ii. p. db’lt, and the ])aper itself having 
be<;n reprinted in a contemporary journal, their repetition hero 
is unnecessary. 

XW^lll. i)a the Astronoiaiea/ lie frarl ions. By ,1. Ivory, 
AM. FllS. 

We }iave ciuleuvourfcl, in tlio foIIiAvnij^ paiogrnplis, to convey 
i\ j.;’eneral icluu of the natnre and rontenls of this voluminous and 
idaboiate coniirmnicvainm, n<H!es^ilnly omittii];^; the imtlior’s 
mathematical details, but adeptini;-, fur the most his ovvu 

words. 

It was known \o tlie ancient aslroe.oiners that there is a dif- 
ference between (lie real ami apiiaua i [ihuas of the stars, arising; 
from tlic refraction of liglit in its |>a.>saj;je tlnon;;fi (he atmo- 
sphere. Tycho Hrahe was (lie first who a(,(em[)tcd to free his 
observations from the ellcct of tins irn'jj^ularity'. Since his 
time tlm astronomical refraction has liecome more and more an 
oliject of attention, as it is found have the greatest influence 
on the delicate exactness of inoderu observations. In the course 
of’ the last twenty years many researches on this (feiubject have 
l)een pulilished liy philosophers of the first note, who have 
applied all the resources both of thca^ry and practice to over-* 
come the difliculties wliich it presents. 15y these uie;nis our 
knowledge has been greatly extended ; hut the p»;ohIeui of the 
refractions must still bo conshlered as the most iinperfebt part 
of modem astronomy. 

The first investigation that presents itself in the problem of 
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the refractions is to find the velocity of the light at any given 
height in the atmosphere. The only physical principle wanted 
for this purpose is the refractive power of air according to its 
density. Hauksl)ee first determined by experiment, that air 
refractp light in proportion to its density ; and this result has 
Tbeen confirmed by succeeding philosophers. There io even good 
reason to think that the conclusion of llauksbee is not mate- 
rially affected by the variable quantities of iunu'ons vapour con- 
tained in the atmosphere at different times. Admitting then the 
principle we have mentioned, \\v. mnsl e.(;neeiv(? that the light 
coming from the smi or from a star, moves in vacuo wiiii a 
uniform velocity until it reaches Vhe atmosphere, ll is thiiie 
deflected from its course by the spherical and concentric shells 
of air it meets with, each of which acts upon it with a force per- 

S Biidicularto its surface, and directed to the centre of the earth, 
ow, as all the light enters the atmosphere with tlie same velocity, 
and as the deflecting ibi ces are of the same intensity at the sami; 
distance from the common centre to which they tend ; it follows, 
that the new velocities acquired by the action ol the forces will 
be independent of the direction of the light's motion, and will 
be the same at the same distance above the earth’s surfaces 
The ultimate deviation of the light of a star from its primitive 
direction depends upon the augmentation of the velocity which 
the light acquires in its passage throivjh the atmosj)here, and 
Jikew’ise upon tlie cliflerent obliquities with which it crosses tlie 
several strata of air. Now^ tlu; first of thes(‘ two things is the 
same for all stars and for all constitutions of the at mosj)hen\ for 
it is the same when the density of the lowest stratum of air con- 
tinues the same. Ibit the second is dilicrent for stars, that are 
differently placed with regard to tlie zenith, and it veivies also 
w'ith the densities of the strata, that compose the atmosphere. 
It is, therefore, certain, that the formula of bapla4:e is rigorously 
exact in no case whatever. But when a star is near the zenith, 
the variations in the obliquity of the light iii passing tlinmgh the 
several strata of air, are inconsiderable ; and the formula will he 
nearly true. ' However,, there is always some error, which accu- 
mulates as the zenith distance increases, and will at length 
become sensible. Uelambre tells us, that iu comparing the 
observations of different days, he found errors arising from 
refraction that amounted to or 7'^ at 75'^ from the zenith ; and 
the observations of a very accurate astronomer show that similar 
inequalities are perceptible much nearer the zenith ( Dr. Ibinkley ’s 
paper Phil. Trans. 1821, p.342). Now these inequalities do not 
Vise from any thing imperfect in the manner of obvserving : they 
are .undoubtedly produc^.d by alterations in the remote parts of 
the atmosphere which do not affect the barometer or thermome- 
ter plabed at the observatory. It appears, therefore, that the 
peculiar constitution of the atmosphere has a perceptible 
influence on the refraction at 75'^ from the zenith ; and when 
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Laplace’s formula Is made to extend to 74®, it is carried to its 
utmost limit. Ho^vever mutable we may suppose the condition 
of the atmosphere to be, there must be a mean state equally 
removed from the opposite extremes. Now, a table ofrefrac-' 
tions that should have this mean state of the atmosphere for its 
basis would be the most advantageous of any. For although, 
with respect to single observations, the errors of such a table 
might be as great as in some other hypotheses, yet in a nume- 
rous set of observations made at different times so as to embrace 
all the usual changes, the inequalities of an opposite kind would 
counterbalance one another, [hit to a certain distance from the 
zenith, Laplace’s formula is sufliciently exact for practical pur- 
poses ; and it has the advantage of taking away the >;ecessity of 
having recourse to precarious suppositions resjiecting the consti- 
tion of the alinospliere 

There is no ground in experience for attributing to the grada- 
tion ol’ heat in the alniospliere any other law than that of an 
equable decrease as the altitude increases. 'J'his law prevails to 
the greatest/ heights to which we have been able to ascend. The 
mean elevation ibr one degree of depression of the centigrade 
thermometer is very nearly hO English fathoms; and in the 
h(‘ight ascended l)y (iay-Lussne, ratlier more than 4-^ miles, tlie 
same cpuiutily coimjs out equal to 96 fathoms. To this great 
extent the law of a uniform decrease of temperature holds good 
without much rleviatiou from the truth. It therefore see.ius to 
be tin^ assuinplinn most likely to guide us aright in approximat- 
ing to the true constitution of the atmospheie. The very exact 
coincidence in the properties of all the atmospheres compiXN 
hended in tlie formula assume(i by Mr. Ivory, with the phaeno- 
mena actually observed at the surface of tlie eartTi, accounts in a 
satisfactory manner for the near approach of the refractions in 
every case to tlie (piaiitities deterinined by astronomers. It 
ajipears that although the refraction.- m*ur the /i nitli are affected 
in a degree hardly per<ajptible by thv pecudiar consiltution ofthe 
atmosphere, yet near the horizon they de|)end upon the same 
arrangement of the strata of air indicated by tenhstrivd experi- 
ments. The causes in the irregularities observable in these last, 
likewise', disturb the celestial ])!Keii*imienon in a more remarkable 
manner. In mcasming the height of a column of air, the acci- 
dental disturbances to which the atmusplicre is continually sub- 
ject, are in some measure coirecte<l by moans ofthe tempera- 
tnres observed at both extreniities of tlie column ; but iii* 
computing the refractions, the usiiononior has no guidc^biit the 
thermometer placed in Ins observatory. In the r^motq parts of 
the atmosphere, there may occur iununieiable changes deHocting 
the light ol’ a star from its proper course, of winch he has no 
iutimatiou, and for winch he can make no allowance, in com- 
paiisoii of this great source of error, we may ret:kon as of small 
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account the inaccuracies that are owing to the neglect of 
moisture diffusecj. in the atmospliere, or to our want of an exact 
knowledge of the law of density in regard to temperature. There 
*can hardly be any other remedy than that of winch astronomers 
so often avail themselves, whenever an ignorance of the real 
causes obliges them to assimilate the phaenomena to the etfect of 
chance ; namely, to multiply observations in different circum- 
stances, with the view of making the inequalities of an opposite 
description compensate one another. 

From the foregoing discussion we may draw this conclusion : 
that an atmosphere constituted like that" of the earth must have 
an altitude of at least 25 miles in order that tlie refractions from 
the zenith to the horizon bo such as they are actually observed 
to be But an atmosphere agreeing with nature in the quantity of 
the refractions may be found, that shall have any proposed alti- 
tilde greater thar^ the minimum quantity; and we may infer from 
the duration of twilight, that the atmosphere of tlie earth must 
have an altitude equal to 50 miles, or even more. 

XXIX. Obsercjitiom on Air found in the P/enra^in a Case of' 
Pneumato-lhorax ; toilh Experunenta on the Almvption of different 
Kinds of Air inlroduced into the PlairtK By John Davy, MD. 
FRS. 

A brief abstract of this pa[>er will b('. found in our report ofthe 
proceedings ofthe Royal Society, in the Aniufh for July, 1820. 
Dr. Davy has added, in an Appendix, an account of a case of 
piieumato-thorax, in whicii the operation of iajjping the chcvSt 
was performed ; with some additional observations on air found 
within tlie body ; and on the power o(* mucous membranes to 
absorb air. The air collected in iliis t.ase, by tapping the chest, 
consisted of yiT azotic gas* and 7 carbonic acid gas; thus, in 
compositioii, proving, almost exactly the same as the air found 
in the fatal case described in the Pa|)er itself. Various facts are 
adduced, tending to siii)poit the idea, tluit mucous membranes 
are capvible of absorbing air. 

XXX. On Bilunteif in Slones, By the Right lion. George 
Knox, FRS. ^ 

The results of the experiments detailed by Mr, Knox in this 
paper, possess considerable kiterest, particularly as indicating 
the propriety of instituting further rt searches on the subject ; 
and of examining stony substances for bitumen when they are 
submitted to analysis : we therefore subjoin them, in a tabular 
•form. 
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XXXI. On certain Changes which appear to have taken place 
in the Position of sonic of the principal Fixed tolars. By John 
f*oiid, Esq. Astronomer Royal, h'BwS. • 

This communication cliieHy consists of a series of lablus of 
observations oji tlic stars; confirming;', in Mr. Pouers judgment, 
Ins doctrine of ihcir southern molioii. — B. 


Auticce Wl . 

» 

PraCiCftings of Philosophical Societies, 

A f. so( 1 1: r V. 

* 

Vch, lb. — A St'ri(^s of !\I et('or(>l(>o;i<*al and Astronomical 
( )l)servat ions made m Now South Males, ami on tlu' Voyage to 
that (auintrv, w aai; j^usented iVtuii Major-(i(‘n. STr T. Brisbane. 
ivCB. Fi?s; 

A |)a|)(n‘ was read, ‘‘On ilu; Semi-(h ciissal ion ol’ the (>[)tic 
Nerves; by W Jl. WnUaston, Ml), VPKS/’ 

It lias bta.-n giaierally eoiK!lud(Ml by afiatoinisis, and tin y Kup- 
j^oit tin; iiomdusioji from the observation of thi; a.rrang(;nu;nt of 
the o|)tic nciva s as distinctly seen in 4*ertain kinds of hshes, that 
iii tin* innuan (;ye, the ontic ner\ ( s, after passing IVom the 
thaliimi nervonmi optu'.oriun, meet, and then pro<'eed appa- 
rently m union, thoiigli in reality still sej>arate; so that the 
light ey(; is ladiined to be tmtirely ‘-ujiplied with these in;rves 
iVfviu die left tlndamns, and tin* left eye fiotnlhe right thalamus : 
and t,!iis arrangennmt is call'd \\\o decantation of the opf ic nerves, 
file consideraticm of a puit’enlar specu‘s of hlindiiesi;;, liow'(;ver, 
ha.s led JJi . W ollnston t o a. soniewliat different distribution of the 
optic nerves. After fdigue, arising {V<»in. (bur oi live. Iniurs* 
Aioleiil exercise. Or. Wollaston was aiic( ted b\ ;i partial Idiiul- 
ness, of which lie first, liecame seji.->if>!..: I>y .'-••(uug only half the 
face ol'a person neai' iiini, and ne\i b\ '-o eiii^g only iln 'lermina- 
tiou son '' of the ii;une ‘‘ Jolmson; tliis blindness was to the 
lell of tile [loint of' vision in each eye; it was not. jierfect dark- 
ness, but merely a dark shade ; ami in about fifteen minutes, it. 
gradually passed off, in an oblique din!ctiou upwarils towards the 
left. As it was referable to an affection of the nerves, Dr. W\ 
did not apprehend or ()\j>eri('nc(; any return of if, other nervous 
affections being produced by fatigue. Some years afterwards 
he again experienced this singular kind of blindness, without 
any obvious cause, and first liecame sen^il^le of it likevvis/; liy, 
seeing only tlu; half (d’ a pcrsoirs face ; but in f his casi; ihej'ighl 
side of both eyc'.s wUvS rilTected, and complete vision was suddifnly 
restored by the joy produced tin receiving information oflhe safe 
arrival of a friend from a hazardous enterprise. Dr. Wollaston 
has a friend >yho has r\|)criciiccd the same aflcctiou for ecveii- 
New Series^ VOL. vu. . ^ 
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teen years past, whenever his stomach is considerably deranged : 
another friend was attacked by pain at the left temple, and at 
the back of thfe left eye, which was succeeded by this sort of 
blindness on the right side of each eye ; he can see to write, — 
see the paper ]\e is writing upon, and the pen he ivrites with,— 
l)ut. not the hand that guides the pen. The affection in this 
case, i)r. W. fears, is a ])erniaiient one ; the pain first expe- 
vitiiced seciiis to have arisen from some effusion causing a 
degree of pressure on the brain, and the blindness from the 
continuance of this {)ressurc on the left thalamus nervorum 
opticorum. * 

JVovv all tlmso cases seem referable to the partial insensibility 
of each retina, and they indicate that the left side of the retina 
in each Lye is snjjplied with nerves from th(‘ same thalamus, and 
the right from the opposite thalamus; so that the nerves supplying 
tlu; former alone decussjvte, and not those of the right side; an 
arrangement which Dr. Wollaston calls the semi-ilccussulion (f 
(he oplic itvrrcs, 

Di\ Wollaston proceeded to illustrate this statement of the 
distribution of the optic nerves, from that obsciVed in those of 
fishes : in the sturgeon the eyes are diametrically opposite each 
other, each on one side of the head, the left ey(j being entirely 
supplied with nerv('s from the left thalamus of tlie brain, -and the 
right eye entirely iiom the right thaluxiuis. The blindness above 
descril)e(l, Dr; Vv . remarked, does jiot apptiar to be rare, but is 
seldom particularly Jioticed, lik(' many other things, Ixecause it 
is not mulerstood. 

This very interesting paper concluded with a short section in 
vvlncli Dr. Wollaston apjdies the sympathy of structure in the 
eyes, indiciKad hy the e/fects just noticed, to the explanation of 
the long agitated (piestion res[>eeting the cause of single vision 
with tv\o eyes, livery point in each eye is supplied wdlh a pair 
of filaments from the same nerve, and the two eyes thus sympa- 
thize. with each other in every point: hence arises single vision; 
and hence also the leasoii why infants direct both eyes in a 
corresponding direction, instead of squinting. 

Pc/j. 2t). — A Catalogue was presented from the Jiev. Fearon 
Idillow's, FI\S. Astronoiiier at the Cape of (iood Hoj)e, of nearly 
all the principal Fixed Stars betwx'en the zenith of Cape Town, 
(kipe id Ciood Hope, and the South Pole, 

A paper w'as read, On the various Degrees of Intensity of 
tliii local Magnetic Attraction in difJerent Parts of Ships ; by 
Cu'orge Harvey, i\IAS. Communicated by John Barrow, Esq. 
*FR?k Secretary to the Admiralty.’' 

— William Wavell, MD. and Capt. Philip Parker 
King, UN. were admitted Fellow^s of the SocieW ; the Lord 
ibshop of liimerick, and the Rev. Dr. E. Maltby, Prebendary of 
Lincoln, being unable to attend for admission, requested to have 
their najiics inserted in the printed lists of the cociety, which 
was granted accordingly. 
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A letter to the President was read, tVom Sir E. lloyno, Bart. 
VPRS. entitled Some curious Facts respoctino’ the Walrus 
and Seal, discovered in the Flxamination ot Speciineus brought 
Ffome by the late Expeditions, from the Polar Circle. 

As the late* various exjieditions to the northern regions had 
been planned, primarily, by the President and (.’ouncil of the 
Hoyal Society, Sir F>v(*rard Home wished to lay before the 
Society some curious facts which he had ascertained in the 
(‘xamination of some specimens brouglO. home hy them. 1diis 
he was desirous of doing hefon^ the oiluMus who are to proceed 
t)u the new expeditions shcuildhave left our coasts, in order that 
tlu^y might know that their exe rtions were important to scienee 
in various ies])(M!ts, l>eNi(l(‘s the grand '5l*|{;ets of their 
researches ; and that tli(;y might likewise know that t lu'^aekh* or 
brine in which provisions art; [>res(jrvetl at is wtdl adapted 
to the preservation of th:; internal parts uf animals, jnesmving 
them in a better state for (examination, diss^a tiim, and inj(;ction, 
tlian wdien they have lieen K>ng stta iaal m spirits, 

Idle first dise‘.)very Sir l^verard had to state was, that tlie 
liind fii[)per or* toot of the walrus is providtal with means lor 
(‘Uabling the animal to walk in oj)[)i'sj(iun to gra\ ily ])recisely 
analogous to those; possessed liy tin; Ily, and the ust; of whicli 
could not have btaai suspected, had not llic pianions dis(;overy 
been made respeeting the lattm* cUiimal, as described in Iht; 
l^hil. dVans. I’or ISKf Sir ]\vorard at oih'o r(;cognized tins 
strn<;tiire on seeing a mutilated foot oi tlu; walrus, and, in eon- 
su[iieuce, had nMjuestcd his (fiend (’apt. Sabine procure liiiu 
a. specimen of rhe animal, which (dipt. S., had a( cordingly 
da.uie, with the aid of the assistani-surgeou of the \es‘<el ni 
'whieJi lu' saileil. ddho ( Xamiuation (d#tliis speciiTieii s.houed, 
fhat in the hind loot of tlie walrus llien; is \\ eup f>r enabling 
the animal to produce a vacuum, and tine- t<» ‘e-alk m opposition 
lo gravilv (exactly liketlu' two <nij)swrth wlfn liihr dv's fool is pro- 
viihal. The apparatus in tin; latiei r<o en ^ d maeoiild Uig I0*){imes 
to make the cuj)s distinctly vi>jbh', 1)10 n; I lu-'xoalius ii \Mt> dimi- 
nished fourtimt's t(^ bring it wit Inn the e oinjaiss of a (lunrlo j>late. 
Tim author, when writing his former ]>apeis on the liy's means 
of progression, Jiad not been a.bh; tg dt'rermim; the use of the 
two points in the foot of lliat animal; IMr. Adams had (udled 
tliem ])ii:kersy and liad supposed that t!u;y were inserted in the 
cavities of the surlace oven- which the animal was walking, ami 
thus retained if. in op|)osition to gravity, — an opinion wlneli 
fSir Kverard Homo ch'enicd undeserving of considt rafion ; 
though he could not assign any use to l,he» p<)ints in ([Uestinii.' 
In the foot of the walrus, however, it is evidmit that the Vau 
toes which answer to the points in that of t)u; Ily are used lor the 
purj)ose of bringing the w’el> closely down upon t!i(' surface 
traversed, so as to enable the animal to form a more perfect 
vacuum, and that tin; air is re-admitlcd tni their being lilted up. 
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This pari of the pa.per was illustrated by a drawing by Mr. 
Jiaiier; and it was singular, Sir Kverard observed, that that 
gentleman sholild have had to delineate the same organ in t\v<^ 
such* diflerent animals. 

The second I’act described in this paper also relates to the 
walrus. Tile bile in this animal is received from the liver by a late- 
ral communication into a. hndrical reservoir, ^\lth much mucus 
in its coats, and is tlumcc' impelh'd nith coiisideial)Ie force into 
llir duodenum. Tli(‘ a'Sv)phagus is wirle, admltt ing oflarge masses 
(d food being swallo\v(‘il, and nl* regurgitat.i<.m : tlie opening 
of the pylorus is small and valvular, j.ucMmtiug the passage of 
its conhails back again int o the duodenum : the structure of the 
duodenum, pylorus, and adjactmt organs, is very similar to that 
of those*of tile sea!. It had been observed by Air. Fisher, the 
astronomer to tlu^ late e\[)editi(m under (/apt. l^arry, that tin; 
idod of the walrus is llu; j)fn(< (Habitat whii*h is found m 
great alnnulance in tin' Arctic seas, thrown up on the sliorcs 
by the wave>, and also beneath the ice. 

IT/ third fact to which Sir hb'erard Home adverted in tins 
conmnmicatioii relates to llui stnieture ofthe lim'is and placenta 
of tile seal, a>» obsc'rvod in a specimen of those jiarts broirghl 
home' by l/ient. ( Jiitlitlis, t>iie of tluMifbc'i'rs in the late expeditioii 
nnder (T[)t. Fairy. TIu' vessels composing the ioruu r aie, not 
twisted, and aie about nine inches long;; at. 1 lu* distance of thl'i’e 
inehes from the [ilacenta, they aniistomo/i* into blood-va-ssc'ls, 
\shi<’h are eonnectc.d witli the phu'enta l>y thria'. memliranous 
coats; tin', wliole ♦ <mfonuatjon giving gie.it lieialom t,o t!ie 
embryonic circuliition. Oiaw ings of tins subject and tlial last 
noticed, made by Air. Iio'-e, a jinpil under llu‘ author at St, 
(^eorg('^s Hr;; jdtid, were. uniiexed to tin- papi r. 

A coumuiiiicai ion wiis likewjse read, (!njit!ed “ Some furtlua 
J^irticulars oi’ a (Jase of FiK'umalo-tliorax : liy A. Davy. AH). 
FKSd’ Oi tliis we sliall give an account in our next, 

s rud Novuc A j. son r/j'v, 

Pe/f.]l], — ’I'his day lua'iigtln* fourlii anniversarv of the Societv, 
ii imnuaous meeting of ihe members took place at the ajiart- 
inents in Lincoln’s Inn 1 [ehls; when u very satisfactory n^port 
upon the stilt e ot tin.* Sociidy’s afbiirs and proceedings (hiring 
tile last yi'iir Wiis read, and <.)r(ler('d to he printed. Tins report 
paid a diui tiibule of rispect to sevt'ial menihers whom the 
vSocit'ty has lost lyv (leath m the last year, and ]){\rticularly to 
Col, A\ . Lambton, of Almiras, and Dr, Widbeck of tiie Obsm va- 
‘toiV'at Al)o. It guies ii succinct aiaaumt ofthe mea.^ureineut 
of .tile largest cmitinuous arc of a meridian yet t?tt‘ected, which 
occupied tin* f»)rmer geiitleur/.n upwards ol‘ twenty years in 
India. 

'{’lie C’hairman (Air. (Jolchrooke) then proceeded to distribute 
ibe bonoviiry rewiirds of the Socii'ty, viz. the Society’s gold 
medid to Charles Dabbage, FUS. as a. tokmi of the high 
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(\stiuiation in which it holds his valuable invcMition ofaii eii'j;iao 
i'or calculating mathematical and astronomical tabl(\^, being the 
tirst medal awarded by the Society. A similar *g(dd ihedal to 
Ih'of. .1, F. Eucke, Director ol* the Observatory at Seebeig, in 
Gotha, for hN investigations relative to the comet whic.h l)ears 
his name, and which led to the rediscovcn v of il in 1S22. Tln^ 
silver medal of tlie Sochuy to Prof/t ’harles l\nnik(*r for tlu‘ 
nidiscovery ol' baicke's <U)niet, and a similar medal to Joan 
Louis Pons, of La Marlia, in Italy, i’or the discovery of two 
comets on the IHst oT Mas and loth July, and foi his 

indefatigable assiduity in lliut dc j)arlment ot* astroiunny. The 
chairman ]»refaced the jnesentatioii of < at h medal by a most 
elo((iieiit, learned, and intcnvsl ing addrt^ss of e« ‘r.ouh ra ide length, 
all of which W(ir(^ delivered in tlie most. ini|>ii*ssiv(‘ mamAr. 'fhev 
were replete with nddnna.tion on tiic s»ic(*os:''i\ e improvianents 
in luachincMT for a'-s'stii.g calculation, as wi ll ;v> on cnmetarv 
astronomy, and we were happN' to tind, tiral in e.mscrpKaiee of a 
motion made by l)a\’irs (Jilijeit, blsrp MIL and staanuird by 
Jolm Fnllor, I'stj. (huv will l>e prinhal lor rirenhoion anmng tln‘ 
mendaas. 

I'lie eleetton lor the ‘ Mliis-rs and (\»uneii of’ the Soeietv b-r 
llu' ensiling year then iouk [ilaer, ulmn iln ! alow in-j’ ap[)('are<l 
ft»l)(‘the unum mou^ (• it' nee ol tiie lueetiii.', i/.; 

— -1 L ( k )lel)r(>ok( , b'.si j . e' i( S ! , and and i ’ LS. 

i /re- — Ihdifniie, lv-.<p \i.\, IdiSi.. and : 

!\ Ikailv, LS. ; /hi *•>. ! 1 ol >11. , IV.nl, L , 

ami file KighI lion. < d (nge iiarl Alaeele.'nn Li, Li-lS. 

7 Vrn^.a/r/ . -die V . . Pear-voi, idilL idwS. 

;See/’e////7rv.- -t >. (d (iregeia', Lid). Ih'd. Alalh. iLiv. \!d 
Vend. Woolwich: J. M lilmgl • >n, r.^<}.^LS„ Ih <> j. ••i e{’;i . IMnln^. 
ilovai I nsl initiuJi. 

lun-flga .SVe/-e/er//.— J . !'. \v . ILas L.-ij. M \, idg"'’. 

and Id 

( 'e/(//r/7, — Majoj- '1. ( . ,>H>\ , ibo. Lfi). i -'tid S.. : 

(i. Dollond, Es<]. l'd!S.; Ih\nn l/'iu.m, t J. Ii.eak* 

Im, lx iS . LUS.; D. ld([. \!tL \ Lii. . IL (ium- 

paat/., IdlS, ; S. Gie>oi!ibi idge, !‘>(p i IL'^. ; and I). AL-'iv.a 

Esip bus, SA. and LS. ^ 

Several new inendnasaml as.^oeiales w ei c noinmaleii, and 1 iii 
gi'i'utcr part ol tlie Societ\’ adjmiriieil [o biia^ masons' d a\ i i n, 
w here ;i dinner was provid. d. 

c. Ko lax. u \ L sor n: m . 

7dcr. l!L L'^dd. — A pa|)er was x'ad, i^onlaiMing G('ojMruid 
t dbstavations e.i>lli‘cUal on a, Jumnev thromjli Lersia*fj oiu* Uusli- 
iri* in the l\asian ( Jiilpli to l\d»t*ran ; 1)\' Jame.- IL bVaser, Es(|. 

iMGS. 

The author is of opinion that liotli th(‘ east ami w(‘st sides ot‘ 
the Persian* Giilph to a great extent, consist of u calcareous 
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fonnatioi], \vliich, it is ascertained, in many parts continues far 
inlaiuK In a part of this fonualion, his route from J3ushire com^ 
menced;’l)et\ve/)n which place and Shiraz, the hills are composed 
of sidphates and carbonates of lime, and the strata often much 
disturbed. Through a large tract of this country, 'carbonate of 
lime is intermixed with the gypsum, but in parts, rocks of pure 
gypsum occur, and very Irequently accompanied by salt. 
Streams and lakes of salt abound, and there is a considerable 
one of the latter at Shiraz. Proceeding nortliward, the route 
from Sliiraz to ls|)aban, a distance of about *2o0 miles, lies over 
an elevated country, the nature oV which is similar to that before 
described, but tlie car!.)onate of lime predominates, Between 
the village of (ieiidoo and the town of Vtjs-dikhaust, Mr. Fraser 
found clay slate, and a conglomerate rock inclosing pebbles of 
quartz, greenstone, and limestone, cemented by carbonate of 
lime; strata, of this aggregate rock alternate with a finer sand- 
stone. The mountains betvv<Mm Ispahan and Teheran are of a 
character vtuy dithuent from the preceding ; among them i-lay 
slate v'ls observed, andtlie highest region, which reaches a great 
elevation, ct.uisists ol* granitic- roidcs. 

Jail, 2, l(S2d. — A pa])er was read ‘K3n Ihe (leological Struc- 
ture of St. dago, one of tin* (Jape de Vrad Islands; liy Major 
Colebrooke.^' 

From the observations of l.lm. -autbor, and (lie accom]>anying 
specinii ns, it a[)peais tliat at tlie lamling plata: near tlio town of 
.Porto Jh*agv>, in S(. Jago, the rock of the clilf is conqxjsed (>f 
fragnients of trap imb('d(h.‘d in a hard purti white carbonate of 
liimn d'hi.‘ Iragiuents of ibis 1)veccia are generally small, and 
none of them rounded by attrition. The clilf on whic-h stand the 
flatteries ancKown <.)f Fivgcg is regularly stratified, and at the 
bottom are lu.als of a ('alcareous saiulstone alternating with 
others whicii ('onlaln s[>(adnums of a. large oystcu*; in both of 
th(\se beds occur pebbles of trap. Tlu'- stratum which i rowns 
the dill' is iVom eight to twelve*, feet in thickness, and consists of 
trap. 

]().! — A pajier entitled Outline of tlm (leology of tln^ 
South of Russia ; liy the lion. W illiam T. II. Fox Strangways, 
MCIS.^'was read in [)ar(. , 

/ic/z. I). — On this day, being the anniversary of the Society, tlu^ 
follow ing gentlemen werecliuseii as Odicers and CounciUbr the 
year : — 

/hrsvV/c///.™l{ev. VV. Bucklaiid, IdlS. Prof. Geol. and Min. 
Oxford. 

' li^e^l^rcodeiits, — A. Aikin, Fsq. FLS.; J, Bostock, MD. 
Id!.,. tTnd kS. ; O. B. (Jrceiiough, Fsq. FR. and LS. ; and H. 
W'hirbmton, l^sq, 

SecrcfariiS,~C. Lyell, Fsep FLS. ; P. B. Webl), Ksip FLS. ; 
and T. Webster, Fsq. 

Foreign Secretan/.^^ll, lleulaiid, Fsq, 
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Treasurer, — J. Taylor, Esq. 

OnmciL — SirT. D. Aclaiul, Bart. MP. ; J. Duke of Bedford, 
FL. and IIS.; W. Clift, Esq, FRS.; If. T. Colebrooke, Esq 
FR. and LS. ; Major T. Coll)y, LED. FRS. 1.. and E. ; T. Hors- 
field, MD. ELS-; Sir A. Crichton, MD. FR. and lA ; C. 
Stokes, Esq. FRA. and LS. ; T. Smith, Esq. FR. and LS. ; 
W.Ii.Pepys, Esq, FR. L.and IIS.; lk;v. Adam Sed<j;\vick, MA. 
FRS. Wood ward iaii Prof. Cambridjio ; W. H. Fitton, MD. 
FRS. 

Keeper of the Museum atui DrauglUsmau, — T. Webster, Esq. 

Teh. 20.— A notice was read, of the Discovery of a pcriect 
Skeleton of the Fossil (jenus hitherto called IMesiosaurus ; by 
the Rev. W. D. Coiiybeare, FRS. MCS. 

The Plesiosaurus, which is the subjet:! oi* this n',>ticc, was 
found in the blue lias of Lyme Regis, in Dur^eisliire. In the 
whole exterior portion of its vertebral column i\ii- skeleton is 
entire, and of the remaining parts of tlui animal Vevv are wanting. 
In the Transactions of the Geological Society, vol. 5, and vol. 1 
second series, the author had attempted to assign to the various 
dispersed anc4 disjointed remains of this animal winch were then 
known, their relative places in the skeleton, anti his oj)iainns, he 
observt?», liave now, in all essential points, received full confirm- 
ation, After pointing out tin? errors into which be liatl fallen, 
Mr. Conybeare describes the. ostetdogy of this rtunavkable fossil 
animal; the most dun acleristic and distinguishing leatures of 
which are, the extraordinary length of the neck, which fully 
equals that of the body and tail united, and llic number of its 
vertebrae, which very far exceeds that ol'any unimal picviously 
known. 

M KTKolnH.Ofl M:A L SOCir.TV. 

Jufi, 14. — The Committee appointed by the Cf)iini‘iJ of this 
Society to consider and report upon tlu' b(*s»t means of establish- 
ing correct and comjdcte series of ?ncteno_;iogical observ al ions 
having presented their TnTniuudrjf il wa- commuiiicated 

by the Council to tin*. Society, at. tin:- nirej^ing. 

The Committee repr(‘sent in this Report, that tlu' first and 
principal object of the Society is to olitain accurate 'and compa- 
rable observatiuns of atmospheric pbamomena from all ])arls of 
the world ; and after adverting to Mn* advantages which would 
result from the general adoption by meteori)logists of‘ instru- 
ments graduated upon tlic same scales, to be examined by all at 
the same hours, and the results noted upon the same plan, they 
proceed as follows : 

The Committee are, how ever, aware, t^hat there are uuyiy a;ul 
weighty dilKculties i]i the way of such an arrangement, and that 
much time would necessarily be required for their consiehiVatiou 
and discussion ; they therefore recommend that immediate 
measures be taken to procure correct ic*gistcrs ul’ <a)mparal)le 
observations from different purls of Great liritiiiii and its coIo- 
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iiies, as well as from other parts of the world, with instruments 
f^racluated to tlie common scales. To effectuate this purpose 
with advaiitagev they consider it absolutely necessary that the 
Meteorological Society of London should set the example of the 
veciuisite precision by establishing a Meteorologicai Observatory 
in the metropolis, or its vicinity, and instituting operations to be 
conducted with undenlabh accuracy, and with instruments of 
standard excellence.” 

A paper was read On the Natural History and probable 
Causes of the Vernal Winds of the North of iMiglaud, as the) 
])revail in Westmoreland ; by John (iough, Cstj. of Kendal. 
Communicated by Dr. Birkbeck, President of this Soeaety.” 

In this paper, Mr. Gough minutely describes the ])lunnoinena 
which accompany and characterise the periodical easterly winds 
of spring, especially as they prevail in Westmorela]]d, and 
states the following opinion respecting their cause, wutli 
various illustrations of it. The cause of tliese winds may 
be referred to the progressive advances of the spring IVom tlui 
south to the north. This season comnumces in Italy about the 
20th of February; it is ecpially advanced in ^Vestmorelaud 
about the middle of April, at vvhu-h time Ihe countries situated 
oil the coiiliues of the Arctic (Jircle remain buried in snow. 
This covering will unavoidably arreht the progress of spring in 
its advances towards the Arctic Circle, and pFoIong a milder 
kind of w'inter in the noithern regions. Tln^ delay here j>ointed 
out is certain and aninnil, ’oecause tlu^ solar Inat, instead of 
warminu* the surface <d the country thus buruKl in snow, is 
absorbed by the icy covering, aiul tmiployecl in converljng il into 
wattir of the temperature of im^lling ice. W hile the sun is 
employed in jemuving this, impediment to v(‘ge!ation m the 
north, his beams are wanning the plains and valh'ys of' I’jiglaiul, 
in consequence ofw'Iiicli f lie thermometer in tlu shade ln‘(|nently 
stands between t)(P and 7(/' at noon, <luring ihr. latter part of 
April, and falls occasionally to the freezing point, in tlie night. 

These facts show, tluit tlu^ inhabitants of .Brilaiu enjoy an 
advanced state of temperature, w hite tlie jieople of Sweden and 
Norway arc exposed to a degree of cold tapial to the rigours of 
our winter. Tlu: preceding difference in tlie tempi ratine of the 
atmosphere of .Britain andMie more northern regions gives a 
greater sjiecifie gravity to tlie air of v^weden and Norway than 
to that of Fngland, as well as all the intervening countries that 
are free from snow^ ; and this excess of density is, in Mr. Gough’s 
opinion, the cause of the vernal winds. 

, Several otliev comujunications w'ere likewise read. 

• M E n 1 C o - n O A N I C A L SOCIETY. 

Jan. 15. — Tlie Medico- Botanical Society of London held their 
anniversary meetimg, when the following Council was elected 
for the ensuing year, viz. : — 



1824,] Scientijic Intelligence. 313 

Or. Bree, FRS. President ; Or. Paris, FRS. ; Or. K. T. 
Monro; J. Brookes, Esq. FR8.; W. T. Braude, Esq, FRS. ; 
Sir J. Mac (iregor, MO. FRS. ; Sir A. OichR)n, MO. FRS, 
Vice-Presidents; W. Newman, Esq. Treasurer ; Mr. C. Jlold- 
stock, Secref^uy : J, Erost, Esq. ProJ\ of liotam/ : F. Jones, 
Ksq. ; W. Yarrell, Esq.; T. Andrews, Esq.; A. White, Esq.; 
Or. J. Elliotson. * 


Article XVI L 

SCIENTIFIC in'm:llict:\('!:, and noth of subjects 

CONNECTED WITH bCTENCE, 

I, Tmprc"cmtnt in the Mountain Barometer, 

Mr. NEW^^AN has proposed to remedy the inconveniences of the 
eonmion instrument : what fliese are, and the mode of removing them, 
we shall give in his own words : — 

“ 'riie ol)jeet*has been to correct those defects ami errors wliich arise 
from the use of a woodcni cistern and leather bag, in the common 
barometer. It has been found that vvlien the cistern is made of a wood 
sufficiently sound and close-grained to ptTniit of the pressure required 
from the screw to make the instrument portable, that it is so imper- 
vious to air, as not to allow it to pass with sufficient freedom, and con- 
S(‘querUly, that when tho instrument i» used at any great altitude, tffC 
mercury cannot fall into the cisterfi except with considerable difficulty, 
and a long time is required before an accurate ob servation of the air’s 
j)ressure can be made ; most generally, liowever, the cistern is suffi- 
ciciitiv pervious It) air, hut it is then found tliat on scri'wing up the 
mercury to the to]) of the tul)c, a j)ortion Df tiu? mctaI7;eneraliy makes 
its way through the wood, thus soon rendering the Instrument quite 
useless ; for it is very evident that a l)ar(>meJ.er that loses a portion of 
mercury from the cistern by maktng it portahie or otlu rwdse after it 
is adjustcil, can no longer he corretT, or tlu* heigot (»f the column. 

“ 'i’o obviate thoe inconveniences, I nave i,uhstituti'd a cistern of 
Iron in place oftlu? wooden one; it is fastened to the tube by a thick 
collar of wood, which is gluetl on in tin* UMial manner; a*serew^ passes 
through the cerntri? of the bottom, so as to move in a line with the ba- 
rometer tube ; it is terminated inside tkV cistern by a [)iece of cork tied 
over with leather, so that tlu.' instrument being inclined that the tube 
may he filled with mercury, this cork may he screwed up against the 
end of the tube, and efiectuaily jiresiTve tliemetiil w ithin from oscilla- 
tion, without subjecting the cistern itself to any pressure. 

“ As there is no pressuvi? on the mercury in the cistmm, the wooden 
cap may be left so poroin in one j)art, .'is to aHovv of the ready access 
of air, so that the column shall fall freely to its proper Ivvel, Mjthout 
any danger of losing mercury. 

“ Another great object in a mountain barometer, is to obtain the 
temperature of tlie inereury, which is done by fixing a tliermometcr 
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with the bulb In the cistern ; I have found that by carrying a barome- 
ter in my hand and near the body, the temperature is increased consi- 
derably, and will<fre(juently rise as liigh as H5° Fahr. 

“ In the barometer of common construction, the height of the column 
of mercury is marked oft’from another instrument, presuqied as a stand- 
ard, and in that case, the actual height is rarely or ever given, lor 
every change that takes plac^c in the weight of the atmosphere, alters 
barometers more or less according to tlic proi)ortion which the diame- 
ters oi the tubes bear to those ot tlie cisterns, and for that reason, upon 
examining twenty barometers no two will agree, unless they were 
marked otf together, and happen to stand at that exact height. 

“To remedy this source of error Sach instrument may be reckoned 
a standard, the height of the column is marked oft' from the surface of 
the mercury, and the point given at which it was marked off; when 
with the correction ftn- the capacities of the tube and cistern, and also 
the temperature, the actual lieight of the barometer is ascertained. 
Upon examining the first four which I made independent of each oilier 
on this principle,' one for Mr. Daniell, one for the Koyal Societ}', and 
two for Capt. Sabine, they agreed within -OOf of an inch with’eacli 
other.’’— (Institution Journal, wi. 277.) 

II. VvgdaMe Alkalies. ' 

Mr. Brande has lately given analyses of several of these bodies, some 
of which differ much from those of M;M. Dumas and Pelletier, men- 
tioned in the Annah for January. The most remarkable discrepance 
is in the analysis of cinchonia. The mean of Mr. Braude’s analyses 
gives as its constituents 


Carbon 79\'j0 

Azote . l.'F72 

Hydrogen 7.^7 


» ' ^ 

1(X>19 

'rhis substance, according to MM, Dumas and Pelletier, contains 
oxygen, and consists of 


Carbon 7 (>-i )7 

Azote. 

Hydrogen 

Ox\<yvu 7 . 7 ^ 


lOO-OO 


approximation only to the 

correct proportions of the elements of (piina : ^ 


Carbon. . , 
Azote. . . 1 . 
Hydrogen 
Oxygen. 


73-8() 

13‘0() 

76.7 

r.-nn 


lOO'OO 
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MM. Dumas and Pelletier find its constituents to be : 

Carbon 



, Azote 



Hydrogen 

Cr()6 

Oxygen 




. 100-56 

The differences in the proportions of azote and oxygen are very 

considerable- 


In the analysis of morphia, the 

agreement is much greater tlian 

could have been expected froi.u tl-e 

great differences noticed in cin* 

chonia and quina- Mr. llrandc gives as the elements, 

Carbon 

7‘J-o 

Azote 

' j 

Hydrogen 


Oxygen 

170 


100 0 

while MM. Dumas and Pelletier state its cimiposition tube: 

Carbon . . 

72-0'i 

Azote 

ryr>:) 

Hydrogen 

7'()l 

Ox}'gen 

M-81- 


<)9-10 

A ccording to Mr. Russe\ ( . iunftU. > 

w. S. vi,iJ2i)) .morphia is composed of* 

Carbon 

6U 0 

Azote 

4-J 

Hydrogen 

. . . h‘'.7 

Oxygon 




lOOO 


la this analysis there is a diflcrenee ai* ihnn live per cent, in 
the quantity of oxygen compared u ilh tJan e,5 the lust quoit d; hut 
while MiM. Dumas and Pelletiet ditfer i.uui A/i. Ihcwidi in assigning 
nearly eight per cent, of oxygen to ciiu hony,^ they and* M, Ikjsjsey 
diller from Dr. Thomson in stating a/oto to he one ot'tlie eonsiitnents 
of morphia, and, according to him, it is composed oi* * 


Carbon. ^ 1 

Hydrogen * o 

Oxygen 


1()()-(X) 

From the different statements wdiich have been tlius mnfle with 
respect to the composition of these vegetable alkalies, it appears pro- 
ble, either that different substances have been employed under the 
iame name', or that impurity must have been in some eases mixed with 
them ; if the difference existed as to the quantity of any other element 
instead of the presence of azote, it might, perhaps, he referred to moist- 
ure, or water of crystallization ; but as the case stands, further experi- 
luents arc necessary. 
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III, Dcvbereincr^s I'AuUomcler. 

Prof. Dceberciiicr having suggested the use of finely divided platiiui 
for the purpose of detecting minute portions of oxygen in a gaseous 
mixture, in which hydrogen also is present, Messrs. Daniell and Chil- 
dren mixed 20 measures of atmospheric air, with measures oi hydro- 
gen gas, and passed up to the mixture a small portion of the platina 
powder, procured by heating the ammonia muriate to redness, and 
made into a ball with precipitated aliimiiui. The pellet was heated red 
by the blowpipe, immediately before it w as used ; its size about that of 
a small pea. The absorption amounted to If; measures = l< :^ oxygen, 
being OT of a measure more than tRe quantity oi’ oxygen in 20 nu a- 
sures of atmospheric air, which may probably have arisi'ii (Voiu a slight 
impurity in the hydrogen, or from some minute unperceived bubbles 
of air, entjmgled in the mercury. 

Another mixture of coinmou air and hydrogen, in which tln^ latter 
was in considerable excess, was deprived of its oxygen by the pellets, 
and when the absorption was (‘omplete, OS measures of the residual gas 
were taken, and a I’resh pellet, iieated to ledness, immediately hel’ore 
it was used, passed up. After standing about a (juarter ofau hour, no 
absorp’-on had taktai plaix'. I'lu* tulH‘ anil the nuTcury Nrere then 
])laced before the lire, till tlie whole ap])aratus was too iiot to l)e 
touched with tlie naked hand, ft was tlieu removed from the (ire, and 
when cooled to Its original temperature, th(‘ mixture oceuiiiixf asi 
before, exactly 08 measures. I’he powder of ])latina witli livilrogen 
seems, therefore, to be admiralJiy caleuiated for eudiometrical purpose^. 
Its application is extremclv sinqilc and easy, it spix ily in its eliect, 
and no error need be appreluauied from t}u‘ formation of ammonia, 
even at considerably elevaud temperatures. It appears also to \)v 
well calculated for ascertaining the purity of simple gases, at least as 
far as regards a<lmixture of atmospheric air. TJie oxygmi of a ver\' 
minute j)ortiou oi‘ common air, mixed with carhonie arid ga>. and a 
little hydr(>geii/ was imnicdialtd'y absorlx^al, o\\ passing up one of llie 
little pelletsto the mixture. — (liistltulion doiirnal, \\i. 

IV, A ^ tr dZ/ac/vz/.s. 

Mr. Brooke has lately descrilufd two new mineral bodies; to tlu‘ 
iirsthe has given the .iwiut.* of f Vz/Vr/rca/A , on account of the attcaniou, 
among other inducements, which Mr. C’hildreii has sIjowd to mineral- 
ogicai chemistry. This mineral was met wIili in Devonsliire, and was 
said to have been taken from some ])art of the ground which had been 
perforateil for the 'I’avisloek <-hnal ; it was supposed at Hrst to be car- 
bonate ot iron ; but Dr. Wollastm^ detennlned that it was a ph')sph(ite 
of alumina and iron. 

Hie primary form of the ciystal is as.Mimed b} Mr. Brook(‘ to bt‘ a 
rhombic prism ; but lie lias not succeeded in cleaving it. Hie 
crystals scratch glass ; their colour is wine- yellow, they occur on tlu‘ 
stirface of crystallizctDquartz, and might be mistaken by a casual 
observer for 'sulphate of barytes. 

The next mineral was sent, among other Vesuvian substances, to 
Mr. Brooke by Dr. Somerville, from which circumstance he has named 
It Somcrvillite ; the primary form of the crystal is a ri^f hi square prism ^ 
but the crystals arc modified by numerous secondary planes ; they may 
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be cleaved parallel to tlie terminal planes, but imperfectly, if at all, 
parallel to the lateral planes, or to tlie diagonals of the prism ; their 
colour is a very pale dull-yollovv ; they occur in cavitjes, with crystal* 
lized black •mica, and with another substance not yet examined; the 
mass to which they adhere appears to be nearly all Soinervillite/inter- 
mingled with black mica. 

3 his substance might atiirst view be liiistaken for idocrase ; but it is 
much softer; tlie cleavage parallel to the terminal planes much more 
distinct, and the cross iVactun^ more glossy. ^Ir. C’hildrcn has also 
compared the characrers ot'tliis mineral under the blowpipe witli those 
oi idocrase. Wlicn i xposc'd alone in the i'circeprs, i( slightly decrepi- 
tates, which idocrase docs not, and fuses, wiih greater ditiicalty than 
idocrase, iiito a gri'vish glass, tlii' globule from idocrase being greenish. 
\\ itii borax, in the reducing tlaiiie, idocrase produces a light-grcon, 
and this a colourless glass. 

Mr. I'rooke has iikv wise examined the minerai called lunftirschaum 
by the Oermaius, ol which lie had not nu t with ai\y analysis. This 
mineral, which is tlie s ‘oie .e the hbrous or ikiLy bright-green substance 
Ibiintl at Jlatlock, a|)pears to be a i'itrlnmalc i>f copper nud 
(Institution Journal, x^i. 27 K) 

Ah Dcfdh M}\ linu'Ju Jt^ ill Africa. 

Tt is with unfeigned ri'grel that ue announce the death of this enter- 
jirising and accomplished traveller: he has fallen a victim to his over 
exertions in surve ying St. Mary’s Riycr, in (iainliia : he exj)ired. 
after lingering a Ibrtnight, on the Khh of Januai}, leaving a widow 
and three ehildi <ni t(*tail} unprovided for. We are happy to learn that 
proposals will shurtly be is.sued for ])ublishing, for their benefit. Mr. 
Bowdich’s “ Excursions in Madeira and J’orlo Santo,” a work which 
he liad completed prior to his decease. 


Ahticlk xvin. 

NEW S(;!i:NTn !i iiOOKS. 

iMU.rvwive l ou re la.ic vi [o v. « 

Elenumts of Eliysiology, by J. Bostoek, MD. is nearly ready. 

Capt, Sir Henry Ilealhcote, UN. l as h\ the press, u Treatise on 
Staysails for the Burpose of intcreej)ting Wind between the Square 
Saii.s of Ships and other Square-rigged Vessels: illustrated by suitable 
Diagrams, and Plates. 

A Treatise oii the Nature, Symptoms, and Cure uf Cataract; by, 
John Stevenson, FJUfS. 8vo. 

A IVcaiiseon Mineralogy, by Frederick Mobs; translated the 
Germun by \V. Haidiuger. 2 vols. post Svo. 

Extracts from a Journal written on the Coasts of (Jiili, Peril, and 
Mexico, in the Years 1820, l<S2l,and 1822 ; by Capt. Basil Hall, UN. 
Author of a I'oyage to Loo Choo. 2 vols. post Svo. 
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New Patents. 


[April, 


JUST PITBLISIIKD. 

A Second Letter to Sir John Cox Hippesley, on the Mischiefs inci- 
dental to the TBcad-Wheel, as an Instrument of Prison Discipline, 
containing an Examination of the Official Reports upon this Subject, 
returned to the Secretary of State’s Office, during ei\ch Session of 
Parliament, 13y John Mason Good, MD. I'RS. &c. Price 2s. 6d. 

The West India Colonies : the Calumnies and Misrepresentations 
circulated against them by the Edinburgh Review^ Mr. ('larkson, Mr. 
Cropper, &rc. examined and refuted. By James Mac Queen. 8vo. 
I2s. 

The Pupil’s Pharmacopeia ; being a literal Translation of the New 
Edition of the London I’harmacopeia, &c. By W. Maugham, 
surgeon. 6.9. 

Sketches of the Philoso})hy of Apparitions ; or an Attempt to trace 
such Illusio/is to their Physical Causes. By S. Hibbert, MD. ERSE, 
<Src. J 0.9. Cuf. 

The English I’lora. By Sir James E. Smith, President of the Lin- 
nvi^an Society, Sec. Vols. I and 2. 1/. 49. 

The New Pharmacopaia of the Royal College of Physicians of 
London, 18124; translated by Sir George L. 'futhill, Kt, MD. ERS> 
8vo. 7.9. ISino. 4.9. 

Gardner on Iodine. <Svo. 4.9. 


Articlk XIX. 
iSEW PATENTS. 

G, Pollii'd, Riipert-street, St. James, Middlesex, bra.ss-founder, for 
certain improvements on niaehines for levigating or grinding colours 
used ill the various branches of painting, which machinery may be 
worked by any suitable powQ,r, and is applicable to other useful pur- 
poses — Jan. 19. 

J. Russel, W'ednesbmy, Staffordshire, gas-tube manufacturer, for his 
improvement in the manufacture of tubes for gas and other purposes.— 
Jan. 19. 

S. Broadmeadow, Abergavenny, Monmouthshire, civil engineer, for 
his improved method of nianufacturing and purifying inflammable gases 
by the admission and admixture of atmospheric air. — Jan. 19. 

IL Eletcher, Walsall, Staffordshire, saddler’s ironmonger, for certain 
improvements in tanning hides and other skins Jan. 19. 

T. Bewley, INlount Rath, in Queen’s County, Ireland, cotton manu- 
facturer, for certain improvements in wheeled carriages. — Jan. 2i. 

J. Heathcoat, Tiverton, Devonshire, lace manufacturer, for certain 
improvements in the method of figuring or ornamenting various kinds 
of goods manufactured from silk, cotton, or flax, — Jan. 24. 

4, Jo^es, Leeds, Yorksjiire, brush manufacturer, for certain improve- 
ments in^achinery and instruments for dressing and cleansing woollen, 
cotton,' linen, silk, and other cloths or fabrics. — Jan. 27. 

Sir W. Congreve, Bart. Cecil-strcet, Strand, for his improved method 
of stamping. — Ecb. 7. 
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Autici.e XX. 
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TIil* ohserviitions in each line of the table apply to a period of twemy-foiir^Iiours, 
bej^innini; at A* M. on the day indicated in the Hrst column. A dasli denoteu that 
the result is included in the next following observation. 
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REMAISKS. 


Secopd MimtU. — 1. dear morning with white frost: !i:ic iLi}, ‘i. Wry Hiu (l.n-* 
3. Hoar frost: foggy- 4. doudy. 3. Fine, lunar luilo or nigbf. 0. Ditto. 
7. Drizxling. 8, Overcast, n, 10* DrizzI)^ Jl. Very tine morning. iLh l)ri//Iy. 
13. Morning fine: afternoon rainy: night stormy, 14. doiidy. 13 — IT. Fine, 
18. doudy and line: a little snow in the morning between live and .six, which melted 
iirimediatcly., 10. Fine. 20. Drizzly morning: rainy evening, 21. Drizzly: very 
foggy night, 22, Foggy morning ; tine afternoon. 23. I51eak. 21., 23. Fine. 
26. JUeak : some hail and snow at thr«*e, j). m. 27. K.ainy r some hail at half-past 
eight) a. in* 28. doudy: rainy evening. 20. doudj. 


RESDI/rs. 


Winds: N)!; E, 8 ; .SW^o; sE, 2; M\3; NW\ 2 ; NE, 2; Var. L 


l^sTometer: Mean height 

For the month 20'!h>3 inehts 

For the lunar j>criod, ending t]ic20th 20'920 

For V4 days, ending the 2d (imion soutii) . . 29*038 

For 13 dayt^, ending the I5t!i (uu»on north) 30026 

Thermometer: Mean height 

For the montn 39*03 1 ^ 

t'or the lunar periwl 40*01 7 

For days, the sun y,i Acpiarius. 40*216 

EvJiporation 0*85 in. 

Rain g*31 


Moratory^ Sirai/ordy Third Muni 24, 1824. 


R. HOWARD. 



ANNALS 


PHILOSOPHY 


MAV. i;«4. 

ArI’ICLE I. 

ItenKiih': 0)1 (Dill Ihol, By l^itdcii iV]A. of 

()ru‘l <'()lle>ie, Oxford. 

(To llie Editor of (he. Amxih of l*/)ili>sojjlu/.) 


SIR, Jjoin, isoj. 

In explunatiou of the (ie.sij;ii of the prcfioiit eoiiiiiiuiiieatioi), 1 
conceive it necessary to observe in tiu; (irst iiistaliee, that having 
been cji^ap,'ed in experiments on solar li'.diL^.iod In at, I have laid 
accounts of some of them liel'ore tin; Hi va! Sociei v (see reports 
of Royal Society, I'eb. ! '^04)‘ (iio -e uecounls, however, 

beinpj-'couliued "t(; the mere di'tad (be < \peiim<'iits, I wish 
through the medium of your jommd to .T/fer some remarks on 
the subject, of a mure general nature, and which maybe consi- 
dered as forming a, sort of introduction to such experimental 
researches. ♦ 

If then in taking a brief review of the present state of our 
know'ledgo upon this subject, my remarks and statements should 
not be of a nature wholly new, my design us thus explained w ill 
be a sutRcient excuse ; and the more so as I could not proceed 
to the few experiments here given- without such preliminary 
considerations. 1 am, Sir, your obedient servant, * 

li. *Pow w.i,. 


1. (1.) Speaking according to our ordinary sensations, we are 

accustomed* to say that the sun communicates both light and 

New Series, sol. vii. v 

' * 
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lieat. Light is transmitted in a way wliich we term radiation. 
The heat from non-luminous hot bodies is transmitted to a dist- 
ance in a way closely iuialogous ; and to w hich tlie same name 
has been ajiplicd. In the lirst instance w(j might suppose that 
the sun sends out two se{jarate emanations, one- of light, and 
another distinct from it, and similar to that of radiant lieat from 
a mass of hot w ater ; ami- this, perhaps, wtis the fu st view taken 
of tlic subject, though a confused idea of some very close and 
intimate* conm^xion subsisting between t!io solar light and lu^at 
ap])(‘ars to have ])revailed. 

(2.) This subji'c.t, as might n’aturally bo exjiected, attracted 
the early notice of exjierimenters, A very sliglit (‘xaininatiou 
snUic.ed to siiow’ that llm rays of solar lu'at (whatever their 
naturt^ might be) didered cssentiallv in many ])roperti(‘s from 
those of leri estj’ial lu ng wTetlier ra<liat{‘{l irom luminous or non- 
luminous bodies. Vv iu'tlu*!' tlicni existed a separate set of 
lieating ray s dl>tin(‘t tiom tliose i)riiglil, ami at tlie same time 
dilfermg m many rv speci'^ IVom nivs of ternstrial heat; or 
wdietlii r these dilliuema s depended (Ui some unknown property 
of the rays of light, was a (piestion which fo; a long tune 
remained w'ilhoul any diieel investigation, and on which (‘veu 
now, wt* have, ]<erhai)s, no \'ery ])re(‘ise ideas. 

Among the ('aviiest ('\])( riiiu.nts (ai the subject, if not aciuallv 
th(? lirst, were tbosc* ol‘ Mr. Hoyle, on the (lilUuent. degrees of 
Ileal coiumunicated by tlie sun to black, white, ai\d red-colourt;d 
surliua’s. Tliese weKi eM'eiuh'd mul coidinned in tlie W(‘ll- 
known iiuaistigution o! J)r, Franklin, ixc. 

i\lr. Iloyie ca(i>r(l a laiga.* block oi l>lack marble to lat 
ground into the hiriuni a splieucal concave sjieculiim, aiuHbiind 
that th(! sun\‘-vja\s ladhictcd lioni it wt'H) far from Ix ing too 
powerful Ibv liis eyes, ;is wamld ha\ai L'cen \])c c<is(* had it been 
of any other colour;' and allhougli its size was (‘oiisideralile, yet 
he could not sei a pi(Ma: of wood on tire with it; whereas a far 
less sp(’culuni of the same fwrin, made out of a more relhicting 
substance,' would presently liavc made it ihuue/' — (Boyle on 
Colours, &c.) 

Scln-ele conceived that tlm sun's rays of light jn'oduccd heat, 
not when ia but only w lien slopped l)y the intevpusilion of 

bodic*s.-“(Tr(*alise on Air and lure, ^c.) 

Mr. Melville seems to have viewed the matter nearly in the 
same light, and to liave com'.civfal njlexio/i at an opaejuc surface*, 
the cause of excitation of heat from the sunks rays. — (See Phil. 
Mag. June, IMlo, a paper by Dr. Jwauis,) 

(3.), fn later linii‘sMh(* expeiiments of ih’of, I.eslio, Sir If. 
Davy, ‘JvC. have.* sudiciently established the property possessed 
by that emanation (whatevtu* its nature may be, whether simple 
or compound) whieh is derived from the sun, of producing 
greater heat in bodies in proportion as their surfaces owing to 
darkness of colour, have the capacity of absorbing rays of light. 
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It has been equally well established by Prol‘. l.eslie, Count 
llumford, &c. tliat the heat emanating from .a mass of non- 
luminousiiot matter, has no such relation t<) tlie colour, though 
a very close^one to the nature and texture of the surface/ 

(4.) The ex])eriments of i5ir E. Home (Phil. Trans. 1321, 
Part I.) are particularly deserving of attention, as exhi])iling 
what might at jirst sight be considmed an ex(’e])tion to the 
above remarks; a greater efleet being j)roduced in some instances 
on a white than on a black smiace. A more attentive examina- 
tion, however, will slunv us that these. e\[Kn’inients prove thus 
much, 'fhe heat ora asioned l)y the rays of the sun when 
received directly, or when in some degree initaaa pl.ed aslgy tlun 
white cloth, on the skin, is greater than l!u,t ( (nniinmicated by 
conduction to the sarm^ skin, throngh a bl.ndv clnth ni contact 
with it, which is itself, in (Im first instanee, heated by absorbing 
the rays. 

A white skin is scorched, and a nev;rn’s skin is not, in ten 
minutes by the direct rays of the sun; that is, as hetbre-, tlie 
outer coat of^tlifi white skin allows some of tlu' din;ef rays to 
pass tbrougb and alh.ci. the sentient siibslaiict* IhuksiIIi ; 
whereas in the case oi'lhe black skin, the rays are aljsoibed by 
the black surface, and s(» atlecl the sentient parts only as lieut 
of temperature.. 

11. (b.) A.s to tlie nature of this benling etfect, tlie greati'st 
diiho’enee of opinion lias Inng prevailed amMiig tin' most di.-4.in- 
giiisJied philosophers ; one [larlv niaintaiinng tin; toiallv distinct 
tixistenee of light and radiant heal in tlie eeiepeund solarla’am: 
the other contending tin* llu' absohile nUmtiin’ ol (lir two : the 
same jirinciple l.n:ing ineu'ly di^plased umh r Iw o d.iieriMit modi- 
iicatioiis, Sir W'. Ib-isclul, ihV'i. Irans, 1<S<)(), l^ari II. ; 

liCslie on Heal, p, 1()2, lUot, Tiait'- de 'li\ shjUe, ^ol. iv. j). 
bdO, JvC.) 

Without entering upon an e\aniih..o.oii id the iieaiis ol edlier 
tlieorv, we may ]uoci:ed to remaiL ’oai tlo' hi m oi-*|i (:l, m tlie 
inductive examination of this subpao :s"to aser tarn dislinetly 
wha.t pecailiar ])rv)per!,ies id’ thi.s iieating emanagotl w i.‘ eau (ix 
upon by which il.s nataie may b(* (hdiiiedi, and 1)\ llir help oi 
which we may bti enabled to coirnpaie it >vUn olln-r healing 
emanations. 

(fi.) Among the most obvious properties of ilu; solar rays, we 
perceive that liei’ore udvmted to, vi/.. tied thev prodiie;' le al on 
bodies in |)roportion to the darkne.'-s ol lln ir eulour, and not in 
regard to the abftOrpti\'e ([aalil.les of the tiwture oi’tln ir sjirj.ua .s 
for tlui beat from inm-linninoiis bodii:.', fins rela.iion i'^,iiiii\ ei - 
sal, and without any exceptions; il is eoiea ([luni iy oia; vliieli 
we can satisfactorily adopt as tlm foundation (d” a di.-diiietivi* 
descri[>tion. 

(7.) Wemay from this advance to another ti st, which will 
afford au additional characteristic. It has bi'rn dislinetly shown 

Y 2 
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that all heating emanations from terrestrial bodies whether lumi- 
nous or not, are more or less stopped, or even in some cases 
totally intercepted, by the interposition of a glass screen. Similar 
' experiinents may easily be tried on the solar rays. 

That little or no diminution of eiiect is produced on a black- 
ened thermometer exposed to the sun, by the interposition of 
glass, has been shown by several experiments. As it is 
remarked by l)e la Roche (fhot, Traite de Phys, vol.iv. p. 61 1), 
1 have also frequently observed the same thing, taking notice of 
the temperature of the glass, as wail be subsequently seem i?ut 
there is another part of the question which still appears to me to 
want further examination. The sun’s rays produce some heating 
elFect on surfaces of a light colour. 1 have, theret'oie, tried 
whether also in this cast?, and wlu n the texture of the surfa(‘x* 
was very absorpiivt? lor simple radiant heat, a glass screen has 
any })ouer to ilniniusli tlie cHet't. Two thermometers were 
exposed togetherto llie direct and screened rays, one having its 
Imlb coaled with indiaii ink ; the othe.r with a thin paste of chalk 
and vv.der ; tin* l)ulbs were 1‘ree li’om conta(‘t. Jf Ihei’e existed 
in the solar btain any rjiys ol* sueJi a nature that they were 
alfecti'd by tlu' lexlnre rather than the ro/n/o‘ of suribc.es, ami 
Were nut capable u\' passing througli g/ass^ Ihey would be aifected 
by a surface of chalk more than oiu‘ of indiau iuk. If (hey 
formed only a small ])r(ipoitinn of tin* Avliole, the diinmution, 
when glass was interposed la tori* tin* /yz/av/ tie. ruiometer, miglit 
be so small as to lx? iinperce[>til>lt' ; but, with tlie irlulunrd sur- 
I’aet;, it w ouUl l*e much more cun>picuons. 

(S.) The following are the results of two sets of t‘\periuients 
conducted on this })iincij)lo: 
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(!).) TIies(; results ('xliihit ;i. M vy elose vijvr.i mtMil. in Ihc^ ratio 
oithe risings ofthe two tlierniomelrrs, win *1 < \ ulu'i! 

s<‘reenc<l, and this with glnsM s oidith n^nf ttiiekfu:s.>, a\ didercnt 
times, and with dlirerent ahsolntt' intmisiiii^s of tiu' sun’s niys ; 
as also wlieu l.he colours ol the bulb> vvi rc inutnally ('^iianged. 
I'ho muss of the bulb A was somewhai greater than \) ; the glass 
iic(|nircd no heat sutiif’iemt to interi’ea'e \\ it h tin' results ; and the 
l)i(.‘rm<mi(‘ter \vas always plaecd su tlial tlu^ bulbs \\(‘rt^ not m'ar 
any objc.ei wliich might radiate lieat. 'Die- t.em|)eratur»] of the 
ail alfeeting both sKrfdrcs e(|ua!ly would tend to diminish tlu^ 
ratio, 'fo its variation, 1 i'oncei\ the triding ditrenmea.' in ihc 
ratios ma,v fairly be ascribed, 

(10.) U (‘nef‘, J lliink, we ari; (Uililletl to <‘,oi)(dud(’, that, llnu'e 
do not exist in the si.lar lieam in its natural slati‘ aiiy ra\s ot the 
desea’iption just alluded to; but llial tlu‘ vvliolij einanalu)!! 
i'.onsists ofone soitof ra\s distin<i.uiNhf d bv t !e‘ t w o (diaraetei i v- 
tics ol’ aUlading sulr^tamv s w ith heat in juopojtiou to tin* dnrh-- 
//e.y.s of their ('.oloiir, and l-eiie; w holly ihnaigh gA/w 
without heating it ; and that these sanu* ra\s w hen t hey infringe 
on tln^ it\i' are eapalile of pvi.Mlucing lie* *-.riisaiion ol \i-viou . 
and bv Iht^ absor])1u;n o! some, and tin- j. il^ Mon ot others, ot 
tlu'ir constituent ])arts, at. t! aul’r *•!' be^d- 
[ilnmomtma of colours. 

(11.) "fill' lu'aling; i tie(‘!, ’n.eni.nus .in intiniao rv*!aiion 1 > 
light both in res|!eel to 1 he Mii)stanei ^ w lnebit 1 00 e* -es w n liout 
inhu'ceptioei, and b) t!>o>e by winch U. is alisviibed, and ea t-.e 
degree of absor[)ti('ri. ll is tVnnur to aciuimpanv the. ra\s et 
hglii in tlu) most (‘onstanl and inseparable niamua' : tbrouejv 
w hatever sidisiance, and in whatever din et ion it takes its course, 
th'>sis strikingly (exemplilied in one of Sir W . llersclud’s e\[)eri- 
meats (Idiib Trans. iSOd, \u. 1:>, Ibvjxu-, 1 1), in which the heat- 
ing elTect. is show n to aeeoiiipanv the v.^vs of light in ^all 1 lie, 
alterations of its eouvsc tluough a Newtone.iu teV'scoju* witli 
fom; lenses. 

Speaking in general terni.',, within unlinars hunts, and lor 
light of tlie same colouiv, we*, may savg that ihe l/ra/aig (diect 
increases os decreases in pro[)orlioiv to the intensity ol illiuuinat- 
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inu; (ifK'ct. Prof. I.esli(i considers the proportion to be precise 
-and undcviatiii;^. 

(12.) Wlailevor we suj)pobe to be the state in wbicli tlic heat 
e\ist.s»\vlie?i it thus inseparably acconij);uiies the luminous rays, 
it is ('vidi'Ut tliat ther(^ must be some pecidiar circumstance in 
the modi; of its union which makes Its (dlijcts sensible only under 
s('nie particular cirmnusturiet's ; and under others endenvs it with 
mojarlics which heat in its simplt‘ radiant, state docs not [josscss. 
1 1 (.\ iih'Ul !y ( xists ill a slate essentially diireremt from that of 
simple l adiant heat : and we may in eem'ral say, that it is never 
(Jm elo|)e(l or remlered sensil)l(^ exe(j|)t under vsueh eircnmstances 
as prodiua^ at. the sanu' time some modili<*ation or eliange in the 
Ii;^ht itsc‘ir. 

(\)on <?onsl<h‘vin; 4 ' all these well cstahlislual facts, [ think, 
ir.stead of i;.-inix such terms as ealorilic rays/' and luminous 
rays/' it is imu’h more eonloi nudih' to i'aets, ami inv(»lv('s no 
Iivpotlu:t ieal i(l(Ms^ to dese.rihe tbe phenomena by the tennis 
rays of Z/t;////' and (In; heafin*^ jfiuccr nr pro/H vft/ " of those 
rays, 

ill. (In.) 'rims far my remarks liave been confined to the 
nutma; of I he heating’ psm, er of (In; sun wln;n its rays are, in tliat 
state, in which they loilaralltf are, as e.nmine; <tir(M*tly from tliat 
liMuinarv. lii t In* next place, wt* have, to impiio* w lietin.'r by any 
mndilleatinii which tliex* lavs may i)e made toundcrf>o by ort'iji- 
r/V/Z means, w<; can attain to '\u\ fiirlher (‘Iiuddat ion of (he nature 
of (his heatina. pow er. 

(1 i.> It )ras been .die»wn by tin; experiments r)t‘ ]\1. llerard 
( ihot , derail e d(' Plivs. ’, (»!. iv, p. 6()ik i^e..'), that vvln ii light under- 
g()(‘.s polarization, (he heal mg power participates in that eHeet. 

It has ad>o beuii sliow nrhv t lu' same distinguished philosopher 
(.•ve t! IViot as ahovt:), tliat snn[jle radiant lieat wlieii unac'eomjia- 
iiied bv light is suseejitible of being ])olari/,ed also. In eonsi- 
deriug lln'sc; reMdts^ we must be <-aretul not to confound them 
logelln 1 ; bec'au^e simple ravs of heat are eapalile of dis|)1aying 
tin; elha'ls of ])olarVA oinin and the In ating eHln't in the solar 
])( am also obevs tin: same; impulse, we must not hastily conclude 
that tin; same; agent ^'\i.'^tilIg in the same form is, tlierefore, the 
eomnam lu'atnsg principle gi liotli cases. 

(lo.) 'file lu'ating [)ower ut* the sun is \V(;ll knowai to be 
capable of being eollectcal in a focus along* with the Imainous 
rays, )>oth by ndlexiou and refraction. By the former means 
simph; radiant heal mavalsobe concentrated: this circumstance 
jigain shows a s'mtilarihfy !mt docs not prove an idtnliti/ in the 
ag(‘nts* or powers. » 

Ino'ne ![<;rschers experiments (Plhl. "IVans. 1800, 

Mo. lo, Iwxper. ‘.yj), a focus of lieat diiienmt from that of light 
seems to be [iroved. This opinion it is not my d(;sign at pre- 
sent either to maintain or eontrovcit. 1 have only to observe, 
that granting Us truth, it must not be applied as an &rguaieut to 
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show that simple radiant, heat exists distinctly in the solar beam ; 
or in other words, that the sun’s heat is produeod by an assent 
identical with tliat which emanates from uon-lmniiv)ns lu)t bo- 
dies ; it merely sliows (hat the relraetive and dis[)ersive juiwer 
vvliicli the leys ex(tr(‘!ses on Ir^ht is capable elicdiing ffoat. if a 
('(ntain agenf or srl tfj'rai/s wliicli produces the sensation ol‘ heat, 
blit not that ot illumination ; and bv vo moans shows that that 
a^'o.nt exists in a separate Ibnii when tin- rays ol' li;,;ht an^ in 
Iheir direct natural coiulil.ioiu 

If the lb(‘us oflieat Ix^ the same as that orii^lil, and tin' expe- 
nment of Sir \\'. Ueiselna (lUiii. 'rrans. l.SOliy No. 13, hA'per. 
it), 20) be admitted, wImuo tin' c«memitralioii of simphi radiant 
lu'at by a lens appieirs to Ix' proved, th - same vrmark ri[»[)Iies as 
tliat just made' wit h respies:!, t o (umeenl rat ion i)V a, mu rnr. 

(!().) The principal luodifieation whieli the NUli’^*ravs are 
made to underL!;n, oinl from winch t-onehisions relatn (- to tiie 
naturo‘ of their Jieahin^;- powm* Inivi' ixs n <!ra\’vn, is file analysis 
to which they may b(‘ subjected bv the prism* I nlo any di^-cus- 
sion upon the (amt ro\ lu'tt'd j)oni1s resoectmu; lln^st^ (‘vpcnmenls, 

I shaJl al)stain Iroin imlerinL;;. \V(‘ will suppose it ‘.;*iaiitcd that 
a s(d, r»f iin i.siljlc In'atinu rays are* s(‘p;iratcd beyond tin* visiblt* 
It'd rays, 3 he ( Vi.^tenee of sneh rav.'s iu a <listinet. stati* in (lie 
>pe(n rnn\ caniiut be cop.sidered as any proof that tiu'v ha\i; that. 
dt'^hnr! <;\istcnee‘ iu tin* natural state of ll-e rav'^* it, !)v no 
im aiis provr's that any suc'h si.nple h( atinu' must havt* e(nne 
dir('et!y trom the sun, and iiaae ixM-n 1 lansmitled thioui;h tin' 
jnisin, witli lueM'ly ;» chance in ihcM* dbeciien, 

brom the ('xpi'innents al)o\e 'yiven, we m *y, in rfdfa'enee, (o 
this point leaj'u tlms much : the dire(:t ia\ s aie not , ae< ( mipanied 
by any scparati.* heatim^* m\s winch are (htlnu' stopped by class, 
(U’ bear a relation to textmv more fhan I'oloai. It, therefore 
bt.'coiiies an impoi'tant objea-t to try ulieile r in the pri.^matic 
l)i'ani tlnrse Jn^atiu:;* ravs pev;ses.> tlnee : e aei.-isi ic^ or nt>(. 
W it, h respect t.o one of tin- < ’'-tee-.. \i/. irae.anissihihl y 

linxunc'b ^’lass, wii have' no c,ronn'‘. ■ a-'oene ti^ai ihe healing’ 
piisniatii. rajs [)Ossess it from the eircumsfanee of dn.'ir |)assino' 
ihrou'^di tile* })ri^m, bm'ause, wlicn tlie iiu!u inrpini'es njion the 
j)rism, W'(‘ know that it, has not any such separat** i ays acecnjipa- 
nyi!i;j;it; and of (In* nature (.)r [>n»perties ol the ravs duruic,' their 
passa;^e throie^li the [udsm, w e an* alloy/dher ic'noranl. 

(17.) My object in making; these remarks is, merely to ntlaiii 
i(‘possil)]e sonn* clear ideas on the subject in ([ucstion ; and to 
point out llh}S(; parts of it. whicli a^npear In me. to want fiirlln'r* 
elucidation ; and to s(;veral of whii-h' I liavo attmnpU d to direc.t 
('xperiiuental researcli. The subject luust al\yavs Vemani 
perphAial and obseun* so lone; as we disput(_‘ about snel)#terms 
as ‘d.'alorilic ravs/' lumimuis/’ or non-hunmons Ih'.U/’ ^ce* 
The only way of an ivine; at i‘lcariu‘ss (jI* i^ii.as, and thence l)cin;j; 
abhi to pui'iiue the in(|uiiy iu a satisfuctory manner, i'^ to fix upon 
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some definite criteria l)y wliich the nature of heating* agents may 
be distinguished and compared ; and instead of framing theories 
to explain the union of heat and light in the sun's beams, to 
describe the nature of the phenomena in conformity to the 
• criterifi al)ove pointed out, as afifbrded by certain experimental 
facts. 

It becomes necessary t(,| subject to an examinati un by those 
crit(^ria the supposed exterior heating elfect of the prismatic 
spectrum ; as well as th(^ analogous exterior heat of the cone of 
light formed by a lens, and probably several other phenomena, 
before we can obtain from the)n any further information respect- 
ing the nature ol' the heating power which is so inseparably 
associated with the sun's light. 

The remarks hitherto made ap[)ly to the subject of solar light 
and heat;* but they Juight l)e extended also to the investigation 
of the relations of light and heat from terrestrial souihx's. Tlie 
want of some fixed criteria, of (hdinition must upon consideration 
be felt ecpially in following up ibis ])art of the subject as in the 
former; and to endeavour to supply that want should be. the 
first ijiisiiiess of the exjierinienter. 

Some furtlier observations will probably form the subject of a 
future communication. 
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Asfrononilral Observations^ 1821. 
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Article III. 

On l/fc l)cco}?ip()s{t ion (»/ /hr Mr/n/fn: Snl/ihalcs />;/ lli/drogeii 
(ias. By J. A. Arlwedsoii. 

SiX'F. it luis brconii' known that tlic fixed alkaliin^ siiljiliateft 
may, by means of Iiydro^en la* n]du<*ed to metallic sulplni- 
r(its^ it was natural to inter that tlio same method would be 
equally siux:essful with the difVerent metallic sulphates. This 
consideration indiua-d me to und(‘rtak(‘ a set of experiments by 
the above-mention (‘d metliod^ in <u(Iei* to di terunnt] more accu- 
rately the luitiirt; of the <‘ombmation of sulphur and m.#ni^*auesc ; 
concerninjjj' which cliemists have beiii lone,' ol opinion (hat the 
mangam'se in it is in the state of an oxide; allliough se‘veral 
circumstances, the most important, (d whmh is its pnqieitv to 
dissolve in acnls w»t!i tlu^ evolution <d .‘•oil[)huretf ed hydrogen 
gas, have led also to the opposite smtinu nt. Hie ( xperimeiits 
which 1 am going to relati^ had at first no otinu' object tlian to 
iletenninc the nature ol this com[>ound of sulphur and manga- 
nese ; but tlu^ unexpiaded lesults obtained led afterwards to tin? 
fexjau'imenis which will Ije related. 

To avoid uuiH3c<‘ssarv prolixity in the diiscription r)Vthe folhov- 
ing ex])c:rimenis, I should >tate in the. lirst. placig that all the 
reductions of which I shall !ia\i‘ oci’/asion to spe ak, wau’e p'cr- 
r(.»rined in precisely tin.' same kind (d ajiparatiis, consisiing 
merely of a jiieia? of liarometcu tube, (d rather diflic ultiv fusible 
glass, about llie middle t.f wliicii was blown a. small globular 
(‘avif.y, into which the suostance dest ijied for re(bu'(iou \vas ])u(. 
rile. Jiydrogeii gas was prepaied from vine and dihile sulphuric^ 
acid. It was dried by ]>as.Niug n tlir<»U':n d muriatic of linn , 
Ixdbn? it entered the tnbte In thosr car>r -. wheie sulphurel ((al 
hydrogi'ii gas was employed, n \\a^ ; f{ Ireun lU' aciauupanv- 
jiig moisture in exae.tly the same \va\ ,, 

Hrtltic/itni at l^roio^nlplnite of Mangnnrsr In/ Ili/draurn (uis. 

In the little apparatus just dcseribrfHl a port ion f)f pure sulphate 
of manganese was put, whiidi, tliougli ]U'eviously depi'ived (d’it.^ 
W'ater, was again heated in the ai»paralus till I was c.ertain that 
it retained no moisture : then tlie evolution of hydrogtui gas was 
set a, -going, and when the w hok: atmospherical air liad been, 
drivauout of the apjiaratus, the salt vyas healed over an /Vrgand 
spirit-lamp, 'fill the matter heeame ret'rlmt, it uiuh rv’#ent no 
alteration ; hut at that t^mipmatiire tht* salt liegan to liecome 
dark, and at the same time sulphurous arid and water came 
over together. When this extrication was at aii end, and when 
the hydrogen gas passed through unaltered, tlie roductiou xvas 
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considered as (’.oinplctcd, and the apparatus was allowed to cool, 
still iilled w’ith liydrogeu u*a.s. The product of tins experiment 
was a lioht-;j;reeii powder, which dissolved in muriatic acid, with 
the evolution of’ sulphuretted hydroi^en ; and the solution 
was rendered only slij^htly turbid by the solutiop of barytes. 
Thus it app(^ars that the salt was completely decom|)ose(l : 
1*-1S4 granuue ot sulphate, of’ manganese thus treated h)st OdiiJ? 
gr. in weiglil, or percent. In aiiolher (Aperiment O’o.T*} 

gr. lost ()“Jbo, or d7’o(i ])ei* cent. A third (experiment gave a 
loss ol‘ gr, from 2*ll)o grs. ofsah, which amounts to ‘17-10 
per cent. Tlie mean (»f thesii tinree expi’vinu aits gives 47"d’i for 
the loss of w(Mght sustaincal by lOU parts of’ anliydrous sul[»hatc 
of manganese W'heu tlms treated. 

It becomes mnv a <piestion of some diillculty to d(‘termine 
the composition of tlu' subslanee l.lms oljtaimuL It is impossible 
Oiat it could contain tlu‘ same, ipiantity of sulphur as tluj sail 
employed (Mn S ), Ixu'ause a qiiaiility i>f suljjhurous a,cid had 
made its escape;: nor could it ]»o maiigaues(‘ coml)ined willi a)\ 
atom of sulphur (!Mu S) ; Ibr iui such a supposition the weight 
lost by ]()() parts of the salt should liava; h( (ai ,VJ‘o2, which was 
considmably greater than tliat found by expeiinu'nt. I thouglit 
it, therefore, likely that i had obtained a body analogous tr) the 
crocus autimonii ; nr that it cwnsisled of a comlujcalion ol’sub 
phuretof manganest; and protoxiih* ol* mangaiie.se. Tli(' sim[)lest 
proj)orlion in w'hieh such a combination can ta.ke ])lacr*, i.s one 
atom of sulphnret with -iw at(mi of protovidc; and in (U’dca to 
obtain such a I’esull from protosiilphal e of manganese, it is 
obvious tliat 1(H) paits id’tiie salt must los(j l/'OIj ; or aliiiost the 

loss rsusta/med in tlie preceding expennuajis ’ An* 2 Mn S' : 

. * 

2 Mn s'- - (Mn MnS ) ;:.]()() ; 47-0!). The reason of lliis 

combination may l.)e thus explained, tlrat the. .sulphate of manga- 
nese is decomposed by hydrogen gas in sncli a way that half of 
the salt is < changed into Mn S ’, wliile. tlie olhcu’ half lose.s ifs 
acid and remains iif *he stale of protoxide. Ju urdt;r to [irove 
the truth of* this opiiiion, it was meix ly necessary to determine 
the cpianlily of sidphur in the redueed body, thi; quantity of 
manganese being already known from our knowledge of the 
composition of the salt ; and the remainder wanting to make out 
the conqdete weight must obviously b(; oxygen. 1 attempted 
first to (letermine tiu: snipliur by dissuhmg the 1)ndy in aqua 
regia in order to oxidize tlie sulphur, tliat it might lie afterwards 
throwm down by barytes ; hut the evolution of sulphuretted 
hydrogen gas wliich Vook place on tin; addition of the acid 
rendered this method ahertive. f m'xt dissolved the matter in 
muriatic acid, and made tlie siilphuretled livdrogcn gas [lass 
through a sohitinu of acetate of lead ; but even when this pro- 
cess was follow-ed, I obtained un uncertain and varying |)roduct ; 



I the Metallic Sulphates by Hydrogen Gas, 331 

use of which was that tlic sulphurct of load formed is partly 
rted into sulphate during' llic dryiiio-. 

1, however, t)ie luelhod reinaiiiod of determining tlie quan- 
f sulphur l)y roasting tho (a)mpound. A portion of the 
nice in ^luestiini pro])ared just Indore, vvhicli I shall hero- 
call oj isifiphtu et ()/ ifumganescj was heated to redness iu a 
uin vessel. 1 he matter took lire*l)efore it became red-liot 
unit, leaving l)ehind l)ro\vu oxide of maimaiu'se, or oxidum 
inoso-^iaanganicuta, Jdut in oiah'r lo drive olf the whole of 
dphur, a long conlinu(.;d roasting was iu'ci*ssary. 

C) gr. ()f oxisulphuret gavt» by this trt atment *0*o47 gr, of 
1 oxid(i of manganese ; equivalent, to ‘Hi dli per coni. 3'he 
ol manganese thus ebl aim'd dis'-a)lved ni muiialic' acad 
ut any r(;sidue, and tlie s.>lul.i<.>n wa^ not iemle»r(l turbid 
iriate ol barytes. Now il tin^ o\isid|»hnret of manganese 

a. eom[)Ound fu’ Ain -f* Ain S‘, fijen 100 parts of li would 

q)ond with Dd'oS parts of. ^In Aing or lirowu oxide of 

anese ; ;yid lh(' r('s(ill, as is obvious, eorrespomU \ eiy well 
his tadeula t ion. 

ainvhih', iu ouler to l)e (‘('ila.in (»f the aeenrai^.y of these*, 
usions, I ihouglil il neeessarv to iiudNe direel i.'xperimrnt s ^ 
hr to show tin; exist eiu'C <if protoxah; of mangaiu'se iu 

r this ])ur[)ose a portion of protosu!j>liatc of manganese 
'edin*<;d bv livdiMg(*n gas, in i!u^ wav afjovi*, described. 

this the ap[)ara1us was waaghed in on! r Iti tletennine the 
nt of the o?dsu1[)li -u'l.t remaining.'^' A slnaiin td’ diy 
urt*tted hydrogen gas was tlum j>as.>ed ihroegh the same 
alus. It\\a> chrar ileal (In* piailoxidi; ot' inanganest*, iu 
it was piescnl, \\a)uld liy this pre-ee-*. be conNintt'd mto 
S’; conseipiently a ceitain peatuej ot' water woidtl be 
:d. 'fhis accorilingly took j'Le g a/ul ^vi^b so mucli raj>i- 
that almost, as soon as the g\ enteiotl the .q)[Ji.Tat lU-, and 
eanylioat luul been applnal, the ^vln>lo*inlel Jur f)f the small 
globe in wliicdi tlie matter lay, was covered witb*small drops 
ter. It. is po.^sible. that. the. leduetioa m this case might, be, 
nplished without, the u[q)licat io^a of any heat; but to make 
)f the leduetion, it is expedient to apply the heat of a spirit- 
till the luattm' bei'omes <af a low red heat ; ami the ])rocess 
be coniiinual as long as any moisture makes its a|)pear- 
The a])[>aratus is then to be allowed to cool. Jt is to be ^ 
led alter the gas with wliich it is filled has been <lriv(*n oH‘, 
eplaced by (-ommon air. ()'bd3 gr. bxisnlphuret treated in 
way left T022 gr. of sulphuret. This corrrsponds !•<) 100 
of* tljie former, and lOO'.VI of the latter. This is just the 

Tilt* ilitAiniUion of weight vrnfc quite the tame as in the fonrier experiment. 
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quantity of Mii S’ which, according to calculation, should he 

obtained from 100 parts of Mn + Mn S’; for Mn + Mn S* : 
2 Mn S’ :: 100 : 109*98. 

The colour oi oxisulphuret of maneiaiuisc is somewhat a hgliter 
green than that of the protoxide. It remains unaltered though 
exposed to the air; and' thus is easily distingnished from th(‘ 
protoxide, which, as is known, sp(iedilv absorbs oxygen, and 
becomes brown. It is easily distinguisliable liktnvisc from the 
sulphuret of mangaiKisc, which has a mucli daiker green colour, 
and which moreover, when long exjiost rl to the air, gradually 
becomes oxidized, and assumes a brown (‘olour. 

The constituents rd‘ 100 parts of oxisul[)hurot of mangane se 
calculated from the data given above, ar(^ as follows : 


Manganese 

Sulphur 19‘*S() 

Oxygen !)*SS 

1(H)’(KI 

Or. 

Sulpliuret of manganese’ . , . , ,>r> 

Protoxide of niangaiU’sr ib 


100 

of l^rifhKiiilc y*f hij Su/j^lnn'rffrd Utulyoi^oi 

( iO 

It was (d’ importance aib r the preceding f'\))ornnents todeter- 
iiiine Avluitherany other ."Uilplmret 1)esirles Mn S’ could 1 m,‘ formed 
when proloxidg of manjoniesi; is Insiled with sulphuretted 
hydrog(‘n gas. I pr{‘pare(l, tiierelbn^ a p(ulion of ])roto\i(ie of 
manganese l.)y rerlucing the oxide l)V means ot‘ livdrogen gas, 
and after the weight ol‘ tin’ protoxide had bta'n deha iuined with 
the rc(juisite. precision, it was Ireattn] with sulphuriUted hvdrogf’n 
gas so hmgas any \v;^iU:r was formed, hroni 0*817 gr. protoxide, 
of manganese treated in this way, I obtained 0*8!t2 i^r, sid]>hurct 
of mamgaiiesc, or from 1(K) parts ot* the former 128*(ib of the 

latter; but Mn : Mn S" :: 'lOO : 122*10. Tlu) small excess in 
the (’xpe.rnuental result [)roceeded doiditless from this causig 
that the prv)toxid(3 could not be. weighed with sutlicient rajiidity 
to juevent it from absorbing a litlh’ oxygen from the air. 

1 attempted afterwards to rcaluce jirotosuljihate of manganese 
by means of sulphuretted livdrogen gas. 0*809 of atdiydrous 

salt giwe ()*.;2(.) of sulpliuret of niangaiiese. Now^ Mu : 
Mn S*' : : 0*890 : 0*628. Inom this it seeTus to appear that 
manganese in the dry way cannot combine with more than two 
atoms of suljihur. 
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Etauiinatiou of the Suhstaiice formed when Prolocar Inmate of 
Manganese is fused in a close. Vessel with Sulphur. . 

• 

I. Protocarl:)Oiuite of iuanganes(' was iutiniately mixed wltli 
nearly twic(; its w eight of w ashed llovvcv's of sulphur. The mix- 
ture was put into a small n-tort blown at the eiiameller’s lamp, 
whicii was altervvards slowly raised to a red heat. When no 
)iu)re sulphurous acid was it\haied, and wlnui tin; sujx'rduous 
sul})lmr had been volatilized and collected in the beak of the 
n iort, the mouth of the n tort was stojipcd w ith a cork, and the 
jin* withdrawn. On (•ooling, tin' mailt r containt d in tlie belly 
of tlie vessel was taken out. li had tlu> lighi-git ( ii colour oV 
o\isaIi>liuret of mangamise. ll dissolved lu murialii' .n id with 
ll!(‘ evolution of snl[)hurt.‘tted hydrog(«n gus ; hut the solution 
was (amsiderably ati.‘et('d hy muriate o! l)ar\ te.-.. O-llSgr. ot'it 
h f t after hurning gr. of hrouu nxide of mai\«aaiu'se. 

Anothi'r ponie»n. weiginng 0*7 l() ar. ^vas dissolved in imiriatir 
acid, and piecdpitaled by muiiatc of barvl(s. 'lin re w’crt‘ 
ifbtamed 0*01}lfgr. ol‘ sulphate of barytes, e(|uival(ait to 0*0‘J(> 
juot.osulpliaU* of mui/fgani'se ; eonse(|uent ly the abov taneiil ioned 
0-4!(S gr. ot‘ sulphun tted mangaiu^s(‘ contained O’Olo proiosul- 
phate. of manganese, and tln^ remaamiig 0* l()/> had giva n 0*dw / 
ot browai t>xide.^' ()’400 Mn + Mn S' would have given ()*dS(S 
!>r()V\ii oxi(K‘, and the sanu- (|uanlity (.)f:\ln S ])ro|)orl i(mal to 
O'do t brown o\id(‘ ; vauise(|m inly tin* liody under examination 

seems to 1)0 a mivture ol Mn S- wiili a suraih r (|uantit\ of Mu 

tliau in the (‘ompouml Mn 4- Mn S', , , 

0. It was j)ia»bai>!e (hat the impe l ft-ct (uae. . ismu td’tlu' protn- 
ifniionate of maugatiese into Mu S \>\ Ous expe inneui, was 
owing to the process havnm Im-cu ('on ;!. u tad t.>u rapidly; so 
that the sulphur was distilled avvav 0. (.n*' it had lUm to deeoui- 

pose all tin* Mn. A m vv portion of pn;t tu aibomn e* ol niunga- 
nesi^. and sulphur was, therefore, mixt'd togelhei , and f xjinsed to 
a iu*at just sutlicient to kei.'j) the sul^ilmr in tin* state ul fusion. 
W hen in (‘onseipieneii of eontinuing tliis heal for several Inans 
it was suppostal that, tlie dei'omposiiion might bt^ cuunpleted, tin* 
heat was augmented so as to drive otf tlie excess ofsulpliiit, and 
tin* retort was corked and ailowcd to cool. In tin* sann* manner 
as in the former (‘Xperiment, it was found that gr. (»f (he 

sulphurt't of manganese, now formed (‘onlained <4 pn H>r 

sulj)liale of manganese, 'fin.* ri'inainlng (/•.’SSti Itd’t when Jiuint 
b*7(S7 of brown oxidt* of manganese. (i*SSb Mn S* are p/iTpor- 
tional to U’77H brown oxple of* manganese. lienee it ap[U'ais 

* Thin is observation nlready luaJe, that no ijronvMilpluiir ot nian^nu 

iie.Nf is foniKfd wlicn sulphurferted is hnn t. 
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that in the latter expcnincnt the sulplinret contained a smaller 
admixture of oxide than in the funner. 

3.^ A portion of the sulphurct of manganese prepared in the 
second experiment uas accurately mixed* and fused with its 
own weight of sulphur. 0*732 gr. of this product contained 
0*031 of protosulphate, of manganese, and 0*701 gr. of tlu^ 
remaining cpiantity ga ve when burnt 0‘(j 19 gr. of brown oxide of 
manganese. This (juantity differs only by 0*004 gr. from tin; 
calculated quantity of oxide which should liave been obtained 
from 0*701 Mn S‘^; so that tlio#sulphuret (d‘ manganese of this 
ex'jcrimcnt appears to have been free from protoxide. 

-:u’om these experiments it appears that when protocarbuiiute 
of manj^anese is fused with sulphur in a clowSe vessel, there; is 
always formed (tugclher with a little i>rotosulphate of mang;o 
ncse) a sulphuret of manganese containing more or less oxide, 
'fhis is the substance which has been erroneously dcriomiiiated 
sulphnretted oxide of manganese ; and the best way to i.»btain a 
sulphuret frt:e from oxide is to fuse this substance a second tiiiu* 
with its own weight (»f sulphur. 

Aiitiicc Sfilphurct of or i\I a n c a N (.; r , a n sk, yivo// 

in 1) ((nsi/fvanid. 

In connexion with the ])receding experiments, it seems (d‘ 
importance to (hdermine the cor.stitnliuii ot* sulphuretted man- 
ganeses pro}>ured by nature. This mineral, according to the 
analysis of Klaj)rotli, is (aunposed ol‘ 


Protovide of manganese 32 

Sulphur 11 

(.'arUonic acid.,.« b 


98 * 


Klaproth (concluded that the manganese was in the state oi 
protoxide, becausi* lu; found that when protoxide of manganese 
and sulpliur\\er(imrllval together, In; obtauK'dacoiupuvmd similar 
to the natural one as far as external chuiYU’lers were concerned, 
lint the insuflicieney of such a itaisoii, coniicct(;(l with the cir- 
cumstance that, the uum*raK like the artificial sulpliun;t of manga- 
nese, dissolves in acids with the (;\otntion of sulphuret Vil 
hydrogen gas, seems to furnish suHicieiit ground for suspecting 
the accuraey oi Klapnah’s opinion. 

0*491 gr. of pulveri'/ed manganglanse were heated to redness 
on a tliin platinum plate, till they ceas(;d to lose anv nion^ 
vveigltt. Native sulphuret of inaugaiu'se parts inon^ diilicultly 
witU/its sul[)hur than what is arliticially jirepannl. ()n that 
account the roasting must be several times rejieated, because 
the weight is diminished taich lime tho"})ioc(*ss is repeated. The 


* Ik'itrrigc, iii. 4*i. 
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residual oxiduin inauganoso-inan<j;auicMim \v.eig1i{;d ()-42o gr. I(, 
dissolved coiiiplelely in iiimialic iicid, and the solution was not 
rendered (ijrbid by min iate ol baiyles, and was found to contain 
no foreign body, except a trace of iron. 0-404 Mn 8" ariJ prO' 

portioiml with iMii + - Mn : which docs not iniicli exceed 

the experiineutiil result. \Vc inuy cofichide from this experi- 
lucnl tliat ninnj^auMansi^ is a couipnniid of one atom manyaiuvse 
with two atoms sulphur, 'fhat the jt,s:-> of \veie:hl w.is a lilth; 
gr(‘ater than it onejit to have ]>e(‘n w a^ a necessary consequence 
{>f th(' [)rotocarhonai.e (tf ]n;pi‘j;;?n(‘S(* mixed witli tlte ore, wdhcli. 
f/mld not. 1)(^ com|)IeleIy scq^aivited, not w idistandinc,' e'nrv ])ossi- 
hh (!arf‘. J^Vi*n e, lien we find piect‘s wlmdi ajipear (juiti^ pure^ 
if we Imat thcan in a little j^lass capsule, tlu v' always^ hecrmie 
s|)()tted with small lirowu iloi'Ls oj deetunposed caibouate. 
"Ihese may always he ea>.iiy perceived if wt^ «‘\;miiiic the matter 
Ihronj^'h a <^lass. 

liviiii!'/ io/i (>l Su/plKUc (if <./iur l>ii 1 1 (jiL<, 

'file y.inc' Aitrioi emphiyed in tlu*s(^ experiiiumts wo>, [)re[)ared 
hv dissolving, |)ure oxide of y.inc, in distdled .■Niiiphmic acid, 'file 
salt was miitle) <itel\ heaKal h* lender il anhvdrous witlioiit 
driviinj; olf any ol'tiie acad. It wa< then tri'ated wilh Iwdn'gcal 
eas exactly in tlu' >amtj way ns lln^ ]>rotosulpliat(‘ ol‘ manganese. 
At the same ti iii[)eia( ma; in wliich tliat sail was lednced, the 
sulphate ol’ yinc, fuiyan likewise to he decomjiosed ; sidphuroiis 
acid and wait r neo* idviai out . and in a ^-:]jort lime the reduc- 
tion was comph'led. A htth^ i)efore that y»aio<h the matter 
swelled ii[) and acquired e iUotitm at tin same tiiiH its tempm- 
alure aue;meiited, in eonasphaust of whii h a small poitioii of 
mi'tairn* zinc w as suhlimed, and atlaehed 0 >( !(‘ 10 l lie ujiper jiart 
ol tlie aj)paratus. 

The reduced suhstanee was y»ui\ t ml. .n and straw-veilow. 
When treati'd with suljihun-to ■{ hyn.o'jen yie* a » onsichrabh* 
portion <.u \vati. r was formed. i« ih' 'axeii in imu oit le 4iei(t witli 
tile olution of sulpinii etiei! hvdroy.en y.is, ti’nd U a- '■olution w as 
not lamdered turhid l/V muriate of iiarvles. Ile:u’e it wa>i 
evidently u mixlm’o of sulphuri^t, and oxide ot'ymc. 

'idle loss of weight durmcr t!ie re<liK*tion ol the salt was in three 
careful experiments as follows: In mie exptuimeuf O'Ad-l yr. of’ 
'/ine vitriol left O-dDo or. or dfj*i)7 per (a iit. In tlu' next 
j;t. of the salt left, 1*7()S, or per (a nt ; and in (lie third 

fjjr. cd salt h it ()■()() 1, or ofrltd jaa* cent. 

The r[uantitv of oxisulphun I here ohtaiiu d is y^reater than it 
ought to be if the e.ompouiid were aiialogo'fis to the oxisulphur^d 

ofiuangaiie.se; that is to say, Zn -|* Zn S’; foi 1 (Jd jiart.s ol* 

sulphate ot’ymc correspond by cahmlation withod**/iZu -f Zn 
5^^ a (piantii'y wliich (hwiales considerably from that actually 
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obtained ; and an equally great, if not a greater deviation would 
result if we suppose that the oxide and sulphuret are combined 
in other atomic propoitions. It was observed that a portion of 
the *ziuc was reduced to (he metallic state; but the quantity 
was so small that the amount of the change \ihich it would 
produce cannot come into calculation. Indeed if it were to 
produce any change upon the result, the obvions coiisetpiencc 
would be to render the loss of weight a little too high; whereas 
in all tlui experiments that loss was to<^ small, b'ron'i thc^ expi^- 
j'iment it is (ibvious, that llic loss (d' weight is \arions in (liiferenl 
experiments, and that it bcconu'S l«ss witen the (piatitity of salt 
operated on is greater. 

These circumstiuu:es taken togellna‘ might naturally lead t(» 
the opirfion that the sulphate (►f'/anc was more or less ( Oiviplctely 
d(‘compos(Hl ill the dili'erent processes. Ihit as has Ijeiai already 
stated, a portion of tin' rithicial mass v\as always dissobcal in 
murialic acid, and l( ^t(ai with muriate of by vvhicli the 

liquid was sometinu s renders (1 slealitly opah'sc'eiii , but not tin* 
lea.'.,, preci|>itat(‘ ever fell, dlu ri' nne.ht, liuwevi i, have bet a 
soint‘ cir('nmstanec‘ vvlncl* occa-^ioned llie resnh to c ome out in- 
accurat(‘, Imt in what it eamsisliMl 1 cannot say. 

Meanwhile we may coneludf* from tlui prei.eding expinhiumts. 
that when sulj»hate of zinc is trt*at( <l with liydioiren ga^, tlu‘ salt 
is decojuposetl in such a way that some what more than the hall 
o it lu'come-, sal[>lmrel, and the remaindt*!' oxidi^ ol' zim* ; 
though at llie .sane- time tin* |»ropo! lions ol eacdi ot these bodies 
do not corres|)on() wi-li any atomic mimbers : ami (‘\j)erinumts 
which do not give eoni'sjiomling results, aii‘ not worth the paiiio 
oi* deteimining the lelativo pioportion-. of tin* constituents 
ohtaiiU'd, . 

Kxfunnial nf*\(i{n'c Stdp/itnrl a/' C///c, nr ,ZuiC’> rJnolr. 

1 emploveil for this ;uudvsi-, a juulioii oj a laige pioec^ ofeuA s- 
talli/ed yellow transparc'iit blendtg as tin- purest vaiiely of that 
min(‘ral met, willi ii'.iiiatiire. 

a. I* er. of pulv orizcd bhauK* werr^ dig«‘.sted will) an a(|iia 
] (‘gia, which iiad b<*i*n [U’evhmslv gamtly w ai med, so I hat it la‘gan 
to give out chloniic: gas.'^' , W hen the residual mass, c‘oagulated 
into -a Imnj), seemed to be no longc*r actaal on by llui acid, it was 
separated and wa^h^‘d. l)ri( d on tlie stove in a platimnn dish, 
It vveiglnd er. lh;ing heated to ledness in a e.iucible 

nnicdi snlplmi was dnvcai oil, but a poili<»n lemained which was 
sulphniet of zinc. It w a.s (ll^solv ed in acjua regia, without any 
iVsidix*, and tin; diluted 1>. .■ilmg-'hot solution was precipitated liy 

I haw foinul tliut tlii*. i> llu* best S4>l\cnt wliioli can be cnijjl<)yca ; fnr when we 
tlivsolve blende in nitrie aciil nr in an aqua rej^ia in which no chlorine exists, as wlieti a 
dilute nitric acid is enijdoyL-d, there i.s always ilisengaj’od at tir'.t a little sulphuretted 
hvdn»^;en i;as which may he made evident l»y holdinj' a paper dipped in solution i>l’le:id 
over liu* mouth of tlie vessel. 
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carbonate of potasli. As soon as in ronsequeiici' of llie (\niii- 
iiued application of heat, all excess of carbonic acid was driven 
oti^. The precipitate was collected on the filter and washed. 
After being heated to redness, there remained gr. o\id(‘ 

of zinc equivalent tc/Ol 17 gr. of metallic /inc. The vemaindi i 
of tlie 0'39d fA, or 0‘27(>, therefore, was stilphur. 

/>, The sulphuric acid formed by thy first (ligestio)i in iujna 
r(‘giu was precipitated by muriate of barytes. Tliere wer(i 
obtained 2*!2<SS grs. of sulphate of barytes, eijuivalent to O-’/Nb 
bulpliuric acid, (u* O‘ol(i sulphur. 

c. 1 he residual licpiid was ini\i‘d boiling-hot with carhonatii 
of potash, taking the aoce.ssury precautions that none of it was 
just in consi queuccj ot tlu‘ < Iha vcsernc.iv \\ lu n no more car 
bonic acid was disongageefi the caibonulc ef /.inc \\as (•olI(‘cted 
on the filter and waslicd. Wlu n heated to ledm ss, ii [V-fi, hbl 1 
gr. ot /inc oxide, aiufi exce|>l a trace <»i* iron , it did imt appear 
to contain any otln t snl>^lanc(^ insolnM>'a : !'i5l I oxide is e(jui- 
valent t.o I*()b uu‘fal!ic /inc., Tims ii jq'jx ars that I’Tbo bi(aide 
contain 

/inc. /o 0' 1 1 7 

d. !-tr>() 


Sulphur 

// 


hl(i; 

t)' J7<> 
o-dii; 




i)r in loo part., : 

/inc * 1 

Suipimr ^ . o:js it . 

0iO‘(«0 


4'his is two atiiuw of sulphur ^ ^ aOuo oi’ /ikc. f^.u’/ii * 2 S 
:: (iti-bl : OibOO. 

Sidphalc e/ , 

1. iyChjD gramme of pure crYstaHi'Acd sulpiiate u[\‘obalt ; l>ul 
previously iVeed from water bv heat, wme treait il in the woy 
already dcs(’rib(*d, with hydr()m n gas. At :l Ingli tt iiipt ml m e 
the salt was (easily and rapidlv deconqjvjscsl ; sulphurous acid and 
Avatcr \ver(.‘ formed ; and a dark grey colnning nrass ji inained, 
which wadghed Osblb gr. In a sulfsiMpienl ('Xpeniuenl, thy. 
weight remaining from 0*772 gr. of the salt* was ()• I l;i gr/. The 
substance thus oblauicd dissolved in a giisil measuK; in innifiatii* 
acid, without the extrication of any gas. When iln.^ mass was 
heated, it was attack(.u.l a little more by th(.‘ acid, and a little 
sul phuretted .hydrogam gas was disengaged. Ibc midissolved 
vlav iSeries^ v u l. v •: i . z 
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residue Vvheu heated gave out sulphur, and oxide of coball 
remained, 

2. 0*379 gr. of this reduced subslaiicc, treated with sulphu- 
retted hydrogen gas, gave out water, and the weight at the 
oonclusinii of tlie process was 0*440 gr. Iii; a subsecpient expe- 
rinuuU. tlie weight w'as increased iroui 0*224 to 0'2(il gr. The 
number 0*440 corresponds w ith 11()*09 to the 100 ])urts, and 
the numl)(*r (^201 with 117*01. The water obtained in this pro- 
cess, together with wl\at was sai<l above ot‘ the presence of 
sul[)hur, show's us that the sulpl\atc of cobalt decomposed 1)y 
liydrogeu gas bi^comes likcu isetun oxisulphuret. 

4'he residue per cent, when tin; salt is V(‘duet‘d, amounts in llu', 
lirst e\p(uinuuit to 53*9!) ; and m the second to 93*24 ; or at a 

inediund to 93*02 ; but 2 ( ‘o S : Co -h Co 100:93*99. 

Ih'om this we juay coiichule, that sulphatt of‘ col)ult is decoin- 
pos<Hl by hydrogru gas in the same way as ])rotosulphate of 
miingamise. ; or tliat ojui-liaK* of ihe salt is coiuaal.ed into oxide, 
;iud tlm other hall into sulj)limet. 'i'lui experiments with sul[)hu“ 
retterl J)ytlr(»gen gas ought to have eorre ''ponded witlj the foro 

g;oing result ; but this is not tlie Cvise ; ten* the w(‘ight ol'C -o -f 
CoS' : 2 (.9.) vS' :: 1()0 : 109'7 ; eonsecjurutlv iVom 100 parts ol' 
tile oxisulphuiet I sliould liave obtaiue<l 109*7 ol' suiphuret, 
w4ierea< in tlie experiments 1 got a^ much as 1 17*04 ; i>ut I have 
gooil reasons Ibr pvesuimag' that this i'\[kerlnuaii formed a sub 
phuret containing moo* sulphur (Iran (’e* S . Sincc^ tiu‘ cobali 
pyrdes from l{iU(tari’.\itaii, a.ccording- to 1 1 isingrr’s analysis,'' 
<-(»nsis1s ofi'oljalt iniit('d to three atoms oi'snlphur. 'flu* number 
I 17*04 rign;es nearlv with (9^ S' + (’o S . 

j 

e 

Sfi/nihjtc nf :\ ic Li'/, 

A pO]“tion of |)ur(; oxalate of iiichi*! (olilained according to 
le.uigier’s inetliod, liy adding oxalic acid to a solution u( nickel 
not free broin cobalt in ammonia) was heated in a small relon 
till it. was decompose* 1. The ie>idiial metallic nickel wa''^ 
dissol\c‘d bi dilute sulphuric acid, and evapoiabal till Jt yielded 
crystals. 

1*019 gr. of Cl vstalli/ed Mu![»ha{e of nicki*! frt'cd from nu^isture 
by exposure to heat,'f were trt‘aled with hydrogen gas. This 
salt was decciiuposi'd as (airily and spe(‘dily us tlu! precluding 
salts. At Ihst sulphurous acid and water wtae c‘vulv(;d, but at 
lust ihe gas \Jiicii came o\cr had tlu^ (uiour of sulphuretted 
hydrogen. Alter an lujur, cvcai this odour ciaised, and the 
a|ipar^itus was allow od to cool. 4'h<; re.siduc- of tliis expi'rimeui 
w'oighed tb49 gr. and was a palc-ycllow' cohering mass, which 

* Afluiiull. i Fysik. Kcini, tSic. iii ^10. 

-j- This must l)c done 'i\ith caution, baaua>e the salt bc'^ui.s to be tleconipo'-ol at a 
vlierry-rcd heat. 
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here and there seemed to have undergone a commencement ot* 
fusion. It was brittle, and easily reduced to a jiowder, wliich, 
when rubbed against a hard body, gave a whitish-yellow metallic 
streak ; anil was attracted rather strongly liy the magnet. It 
dissolved in mtric a#i(l, leaving a residue of sulphur, lly 
centrated muriatic acid, it was slowly attacked, with the evolu- 
tion of* suljiliuretted hytlrog(Ui gas ; hut, in dilute muriatic' acid it 
(lid not seem to dissolve when the action of* tin* acid was 
assi>sted by heat. 

1 he |)roduct of this expcnimcuf could luit be an oxisulj>li;uet, 
l)( 7 cause it is well knowm lliat the oxide of nickel is reduced to 
the metallic state liy hydrogtui gas. 1 must havt* obtained a 
sulphuret which rontaiued less than two aloius oi* Milpluir, as 
tlu' decomposition of the, sulphate^ ot uieki i was uKj ndud with 
the evolution ol* both sulphurous acid and sulphurtU It d iN drogeii 
gns. It is to be presumed tliat tlu‘ sail, oiir atom of su!j)liur, 
so that the sulpliun.t of nicked oblaim d was a etuupoiuul of out* 
att>m of each of its eUmumts. Let us st t' lh>w tins supposition 
corresponds with the tcvptuinienl. lM)ir> ^gl\ of sulpliato of 
nickel left a residue ol‘ 0*'bJ gr. riiis ta>irespomls with dS'gS 

from (lie hmulnal ]>ai’ts ; bul tlu! wa ighl ol’ \ , S' : .\ i S : : ]()(! : 
•hS’-M. From this it is e\i<{\nt tlial tlu* sulplmri‘l obtained was 

Ni S. 1 ouglil to mc'iuion likewi.^e ibai ibt* r< dut'tion td the 
sulphate of nickel should not lakt* pliice iu t«h) Ingli a lem|>«‘ia- 
ture ; lor in tluit. t'ase, the sulpbmel ol’ nickel melts into lum[)s, 
iu consetpumetj of w hit^li an addilumal poj hoji (>j '.ailplmr is tb'-si- 
pated, and timings of weigiil turns om {o(y Inuin I oblainful in 
an experiment mad(‘ in tins way li >m i'ltitd of niekt*! a 

iesidue of O'lob’) ; vet aeconiio': to the ^uet a'fling^ealeulal ion, il 
ought to vvtugh O.od. i>ut I taimuet with c- itamiy aitliiu that 
this additional loss of w tiight is owing * n I\ lo the c'^eape oi 
sulphur; for at tin; tune wlien dn* matlei ou il'.. ii the :;;is wdnt'h 
escapes be set cm tire, il. burns wn'i :i gieen llanie. 

I'roni this il setuusma unl»k( !\ Ilia: t m-o S(»m,t;ot ;lu' nickel (lies 
olfas well as of tiu* sul[)liur. 

Inow wislR-d to know' in what respetds Iiiin lower etuiibination 

of sulphur with nickel dili’tuetl from i S’. A [lorlloii oi' lids 
second Compound, thertdbre, w as preparetl by passing sulphmtu - 
ted hydrogt'U over l ed-hot oydtle of nickel. 1*18(1 gr. of niektd 
oxide gave l**l‘hS gr. of sulphuret tif nickel, whitdi deviates very 

little from the cpiantily Ts » S‘, wliieh* ought by caltuilaliou l^^> 

have l)een obtainetl ; frir tlie waughl of .\ i : \j S’:: MSli : 
Mil. This combination of nickel and sul[)lmrwas [uilv mulent . 
Its colour was a somewhat darker-grey than that of* the t)xlde. 
It was not ill the least attracted by the magm t. It could not be 
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even when cxposeil to a hii>'her temperature than was 
necessary to fuse N i* S. Thus the two sulphuicts clitieriu several 
respects from each other. 


Anafijsis of native Salfjlinrcl i;f - Nickel, oy*, ikc JMineral called 

Hair I* i/rites. 

Tvlaprotli, ^’ho aualyy/Ml (his mineral, found it to consist ol' 
iiKitnllic ni(*kel mixed witli a litlh^ col)ali ami arsenic*. ; and this, 
conclusion was ('onsidennl as correct tdl Prut. J?er/elius, a few 
years aii;o, in (‘onscapuau'c of’ a sc^t of experiments on it by the 
blowpipe, (uancliidcd (hat hair pyrites was not metallic nickel, 
hut sul[j)nire1 (»f nickel ; hut as no analysis of it, so tarns 1 know, 
has yet keen made, J comaaved that the undertaking' should not, 
he neglc^cted, especially as Prof. Jkr/edius had (lie goodm^ss (a 
presiait me for tlu' juirpose ^vith a voy l)eaulif\il piece of that 
rare mineral. 

a, 0‘2‘2‘J gr, t)i‘ iieedlr-s ol’ liair pvrltc s !V(‘(‘d as nnu'h as possi- 
ble from lli(‘ small iVagments of tjaartz with w'lii(‘h they \ver<' 
3nived, w(‘re digc stcal in acjua ree;ia, as long as any llnng ■war- 
(hss(.)!\ed. file soIuli<in, togethtu* with a small jxji’tion of siil- 
plmr swnuminp; upon the sinfaee, v\as det:anted olT, the (piarl/, 
grains lying at tluj bottom of tin^ tlask. These* grains, wlimi 
"vvaslied and lushed to redne>s, wc'ighed ()-00b tir. 'I'iu; imdis' 
solved sulplnu' was likewise b»‘parafed. It weighed, utlei' being 
washiul and diifd, (t-00'2 gr. 

/;. 'flu^ soliitieii in aijua regia, was pjecipitated by muriate cd' 
baryUes, andthc! s Iphatt' of Irarvtes obtaimul bt ing ('.olle.cted on 
the filti'r and (‘duleoniied, weiglu d, ailin* l)eiug heated to laal- 
nf‘.ss, b'oLM :;r. enniaming 0*]S sul[>hui ic ac'id, e)r O'OPi snlpluir, 

c. 'Ibe j’esidiial hgmd ivas iVeed Ironi bmytes !)y snl[)liuni 
acid, and tin n [)rt cipila.ted Ijv eau.-^l u'. ]>otasli. d'he hydrate o{ 
iiie.kid contaiuiiyg pol-.esli was enllecicd <m a filler, and wusIkmI 
with Jiot wate*]-, lill the lupnd whieh passed through e.t'used 
h*av<i any resicine. when c\aporat(:d to drvness. It took scweral 
days to ;lece)mphsh this, .lk;nig llieii ihied and lieate*d to reil* 
ness, it was oxide (dTiii‘kei, and ueiglicd ()‘17(igr, eipiivalent, to 
O’ldl) gr. orim tallie. niekel, 

A ]>ortl<)n oi‘ this t^xide ol' niekel was dissolved in muvlaiit* 
acid, and tlie se>lutinn was supersuturatcal w ith caustic ammonia- 
13y this means the piasapitate wliich appeared at first wais dis- 
solved, with tlu‘ exs-eption ol'a hwv inconsiderable flocks, whicb 
b<‘ing examined before the lilowpipe wan*e found to be alumina 
mix(‘d with oxide* of iron. Tlu se Hocks witliout doubtowc tlieii' 
origiii to the stony matter accompanying: the hair pijrilc^. Prom 
the ammuinac^al solution the oxide of nlebel was preeipitateJ 
l)y caustic potash. 'I’he residua] li([uid was colomh'ss, hut when 
it was evaporated to dryness, and again redissolved in wat(n’, 
lliere remained a l>rowni powder, which gave a blue glass witk 
borax, and conscijueutly was oxide of cobalt ; Ijiit the (piaiitity 
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was so smalt lliut i( cannot 1)(.‘ estimated. .AVliotlicr this culialt 
()irj;inatod from the matrix, or whether it lasilly a constitu- 
ent of hair •jyyrites, cannot IxMletermincd. The secomi conjta*- 
turc is jiot imprul:)i/il)hy as aJI othm* nickel-minerals eiTntain 
oohalt, * 

Anothea' solutif>ii o.f tlie oxide of nickel in )nu*?iaii(‘- acid was 
mixed with the liquid remaiuin'j; ;dVt i’ tin*, precipitation with 
^•austic potash in r. Tluai a. current of sulphuretted hYdroe;en 
uas was passed throne;!) tln^; liquid al\er it had htom mixed ^vilh 
it slight f'Xcess of nuinatn- :u*uj. N<) pi(‘ci[>ioat tell, hut the 
]i([iud iissuiued ii tint of yeliow indu‘at m*.:; lh.* prt'sence t>f i) tnic.e 
of arsenic. If \\(‘ suhlnun. the <o\ of quait/ from the 

U‘222 e;r. of liair |)yrit(.)s, suhjccied to auaiv as, tlua\, willreiimiu 
()*2l(> yp\ Avlii('Ji is f'Ofiiposed *>1' • 


Sulphur 

d 


0'(); I <„ p^jo 

IN j(dvel >i, .... V t I i »! ) O p;).* 

0“:id 

An atom oi jnckel wt ej;hs /dif >1, junl t o iCMun:'* oi suiphui' 
vy.y,]'2 ; hul 1'lms if ;q»i>e;,rs 

diiit hair ]ivi'if( s a. c.ojnpMuud. of one al'un of nickel iiiul two 
:U.on)s (d’sulphiux b is not in ih.*' ha>f i\lhM.:i(‘d |»y die neanuel. 

Vt‘n,i)sn/ph'!!‘' “/ Ik))!. 

A determinate portion of juire piotv.^Mdj>hah‘ »of ihnh. whiclr 
iiad previonsKq hy llu^ <*i)utiou*’. :)[;p! e *Ooji u’ h(';!t, Ixam 
dtq)rived of its watei, vras Ireat^'d with h^- io.o'u yas. 'fhe salt 
i'xhibited the Ncrv same aj>])« ;e. oe. % ■.{' M(‘kel under 

the siuno (‘ircumstanci's. Sulplm-. a< id and \''ae disf <’imi(; 

ocer, and iit la.st sulpliuietted hvdi'o-en yas.^' \\ h' i die ipi'oci'ss 
was concluded there renraim d a. darf-eryv e,e;i;lui mvl ( d pulve- 
rulcnt matter, XNlfudi w as stronelv allraihal liy the marqiet, and 
dissolved m mur»aiic ae'd with IIk • ; o ulul.am v^t >ulphur(‘! t(‘d 
hydron’cu u*as. d’he solution was not alhueil liv muriate of 
hiirytes. daSoS or. of nnli Vilr(>iis sulphate td’irtai, y;a\t^ fed! Id' er* 
of the new su!>s(;mce : d'do‘7 <;r,of this mn\ jiroduci w er(d rea.led 
witii sulphmetted l\ydroe;<.’n u;as. The weiyhl was increased to 
d*d74 oT. ; hut not the ,smalh:st ])orlion ot‘ waltir was forimah 
*show'in;^’ that sulphate of iron is clian;j,ed Sy hydrom u mfo 
a sul)sti?jice wliiidi contains no o\\ '‘‘e'). 

The cxpei’inumt ^vith de‘ hwi:oe'0’: /vq;;ae'(l on 

1 *h'12 o*r. ofsniphate of mm, ami die ri>iiiuai matier auioimhul 
d) 0*47t) gr. The residue in the tirsl. e\[>erimenl was 4«)*!d per 
oent. and in the second 17*dd) ; tin* mean oi' wlfudi is lfi-7 k The 
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weight of Fo S- : Fe S :: 100 : 4(r8‘2. 1 had thus obtained a 

compound of an equal number of atoms of iron and sulphur; 
and (V)nsequently tlie l)ody contained onlj'^ half as much sulphur 
as the compound, which we ha ve liitherto caked sul.phiirct of iron 
at minimo. The increase of weight in the experiment with 
sulphur(?Ued hydrugcMi gi*.s was too great to induce us to admit 
that the |)roduct was Fe S' ; for the weight of Fe. S ; Fe S :: 
('•2)07 : O’-loO ; wliereas tlie e\[)eriin(M:t gav(‘ 0* 174. But it is 
kiunvn from l^rol'. Si i (uneyei 's ( xpt rimeiils, ' that w hat we com- 
nu)n!y call sulphiiret of* iron in miniiiuk — a substance which may 
!)0 prepared artiticially, and exists also as a natural production 
known under the name of magnetic pyrites, is not I'e 8“ ; but a 
compounfl whicii may be rtq)reseut(al by the formula Fe S^ + 
b b’c S\ so that it (-ontains more sulphur than Fe S ’. The con- 
stituents pel cent., of niagiu^tic pyrites arc : 

Iron 4 . Ob'So 

Sulphur . 40* b> 

100*00 

in my experiment., 0*0t)i Fo S were operated iqiori, whicli 
contain 0*‘2S4 iron; tlie sulphuretted ludrogen gas augmented 
the weight to t)*47 1. 14)is new' eompmiiid of‘ coiusfi (!ontaiiis 

O*2tS0 iron and 0*10 I sul[)lMir, or in 100 parts, r>0-7 iron and 
sulphur. Thus (he sidplmretted liydrog«Mi had furnished tlu' 
quantity <)!’ sulplmr re((ulsio* to <*onvei't, l*'e S inb) magnelie 
pyrite--. 

Sf(l)Knlplt(it{> of Iron. 

1'h is salt is (►blaisied, as is known, when a smaller cpiautlty (d 
caustic potash is -added to a solution oi* persulj)hat(i ot iron than 
is requisite to sepavati* the, whole of the iron. i\s it eontains 
only one atom acid uniti'd to two a.toms of the basis, I e\j)ected 
that tbe hvdrogen gas would liave <'onverted it inloloj' S. But 
<-ontraiy to ('xpm taiion, sulphurous acid and sulphuretted liydro" 
g(m were (lisengaged during its reduction 0*700 gi\ prepared lu 
lh(^ -abo\e. (les(-ribcd way, and fna from water, iell lor residue 
0*4-22 gr. But a long tiiei^ elapsed before the sulj)hure.tte(l 
hydrogi'u g;is ceased to come r>ver, ulthougli the mass was kept 
in a full r(‘d head:. Tlie undtt r was in appearance similar t(> 
metallic iron, sne.h as it i.'. formed when tlui oxide is redueed liy 
liydrogen gas. It. aeO.si on almost, as strongly liy the ma.g’- 
net as that, and was semimalh-*al)!e, but. it dissolNaal in muriatic 
a(‘j(l wilii the evolutio.n of sul|)huretted hydrogen. 11ie quantity 
orthp* redueed body, compar'd with that of the salt employed, 
sliows tliat tlie product wie-^ a. comi>ound of four atiims iron witli 
mi at om i>} sulplinr, (u ;ha: the sail iosi half ol ds sulpliur, toge- 


< A>ni, w iii, ISt>. 
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Iher with ;ill its o\yp;en; for t.lie weight of *2 Fo S : Fo 'S :: 
()-70f) : 0*420. The lesidnc in llni experiment wus only a very 
little higher, or 0*422. 

Ihus to thp‘ sulpyiucls of‘ii>on iilreadv known, a i/, T'e and 
!'(' S', w’v can now add Fe S and iV‘ S ; aiul pro')ahl\ (inil. 
series \vill l)e still hutlna* in('i't'a.-.t‘(l wjtli Fe S ; si) that it will 
he |n)ssil)le to cxlnhit a snlj)lr,n(‘. ol iron, so constituted that, tlici 
jiainlier ol atoms oftlii iieid sJiall he e<]nal tn fliosr of tin' liase. 

Sr-^n/ffhC nf 

Uif >ii\\ w ! ' die.' ». >'.f'd !iv 'Lvdiog--'/ \v\\]) i'n'ilitv, and 

> n!j)h nr- 'i;s . t. ';! '\'as ne k h*!!*-w('d 0 I hv -.idijlnof *! i t 

ii\ dj'( 'g‘(?n. 1 iiO pT'anK'! ohJe.intal - a la:' . ; ''iilphni’a; 

enid iij(‘tallie I'sn!, which, t ow ai‘d> t lia ^ -.ai iiu had. 

melted 1(w<tln r ill Mnall Isills, wliieli wmvMjmt.t inalit-alif-. On 
t lie radut ioi( oj'tla' mass in niti n*. a.('id , a eon^almaoii' pei iieii oi’ 
^iil[)hur was disentail'd. u)\ el sidpliatf oT h'ad [n« • 

A lonsly exj)os( d to a, red heal, leil lor a, rt'sidne ()‘:)-|0 iji! . Ilnnt* 
it appears lliat a little niur' than hairnf the sail is e<.n\{il(d 
int(> nn‘(al, and the I'enMiinher into siilphurel of haul; loi the 

weight of 2 Fh S ! Fh Fh S :: F2:d : 0*0. >2. 

\\ hetiier in a, higher la.nnpei at nre livdro-^itii *;^as eanoel ehang(; 
ihii w'hole snlpliale oflead into nnna.l, was la't tri<-,! ; hnt, it is 
less jiroliahh;, as we see l)v F-eilhier's e\ pei imenl I hat d’ 
''u!pliat(‘ of* lead lie mixed wiih t‘lnre*Ml pe\- '.!m, and heat's! m 
a lies^iaii ci’neihle (weii to wlniimes'-. riier** always a 

inixtnie of nu taihe and >ulpiii:i(‘tled hack 

I lui [ireeedmg* expea'aments were tried ah-e woh sn Iphal ef 
cop[)t!r, L'isnmth, tin, ami an! nu aiv :* Iml none effhe-v*’ liials 
en\('. any \erv leniarkahli; i\ e.dm. h h. r. j p; r .;n<i !;) nmtii 
sads were reduced to jmre inctai^. 'is sail : oi \ . meJa!l:c 

till all !l nuxed \\ !l.!i seem ^nh ..'c-iS ? , me ioei.i * ! e aew.ts'dai 
A\'as obtained a. ieo.i(!ni v»f ei ■ ;.a Wjiht .r-,. >’iipimitO •’* 
antniioiiv. 


Akiumj. l\\ 

.t/f‘ 4;n//'/‘>/s e/ Mi/n'ra/'>. l>v \ mj,. A i fw edst m. ! 

iUtiitaaiun /rey/ 

Dliuno a mineralogmal jnnrmy in #\ Ci inlaml tin* 

siinmier ol* 1<'’>2I), Frof. Iier/.i’iine nu t wndi a 'oirm.-r nmepal m 
the hmo (inairy o!' INia-pc in the iicn.d]i)niir!ioe'l (*| Fhil p-tad, 

* An'S d'" ( i!uv., ar'iv., IsSCX ]•>. 

T TiMa.-hitrri*jVr<m tilt, Konjl. W-.-.n L.*j , i'' e'r iScJ- 
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wliicli iu lib external, characters bore a strong’ resoiublance to 
the ciunam('>n st(nu’ of Ceylon ; and he afterwards, by a i:onipa- 
rative set ol‘e\|)eriinents before the blowpipe, satisfied himself 
that the two minerals jiossessed vpry similai;., characters, I hope 
by the hjllowin;.:; analytical ('Xperiments to be abh?‘to sliow that 
this mineral comes very m^ar cinnamon stone tnain in its cheiui^ 
cal composition. 

By (•(jnceiitraf ed mniiati(‘. ;u‘id, the stom‘ is not. in the least 
acted upon, at. least not while cold, exceptiiej;- that the fexv 
attached frap;ments of calcareous matter an* enuluallv dissolved. 

1*.)‘J<) p;ranimc of the iiiiiu'rarpurihial in this way, and after- 
wards reduced to a fin<! powder, were lieafi'd with lliree tinu’sits 
weight (^r caibonate ol‘ potasli, The fused ^Tv'yish mass was 
r!issi>lvod In muriatir*, acid, 'rheiaMinnuim d a (|nantily ol’silica, 
\^hi('ll, aft(*r Ixiiuo* heated to redness, wc'i^'lu'd O-t.iJo c;r. (//). 

d'he muriatic' sululion was precipitated witli cainstic ammonia 
with tin* usual pre cautions to pno'cnt the alumina from heinp; 
ae;ain dissolved ; and the precipitates which evidently contained 
iron was collected on a fdter, and wa.'.lied with liot water. It. 
was ai;'ain chssolved in muriatic, acid, and supe.rsatuvated with 
(’austic |)Otash • hy whicli the pn‘cipitatc which fell at lirst w^as 
aa,*aiii rc dissolved, with tiu* exce[)tion c»f a litlh* oxide of iron, 
wliich, after exposure' to a red lu^at, weej;lu*d t)*()ti7 c:'r. Bein^jj 
a^'ain di' solvc'd in mm lalic. acid, it was ioimd to c/oiitaiii 0-()()7 
i;’!*. of silica. : c'onsc opuatly 1 he* w eiulit ot* ! lu'oxide r)fin))i w'as 
O'Oti o’v. (, ). 

l'V.nn tlu! adkalUit; solution, tin; alumina was sc'parated liV 
muiialic acid and ('aibonale of* ammonia. Its wei; 4 hl, aflf'i* 
exposure to a ie.d lie.at, was 0*d'Jl ; hut wlien dissolved in 
sulphuric acid, ,ir hdt O’Uto e,r. of silica, (c/); so that the true; 
weight oftlie alumina is (c*). 

From tin* licpiid wiiieh had bemi treated w ith caustic ammonia, 
and ^vhich liad bee n aeain rcauleicMl neutral by a. hnv dro[)s of 
muriatic acid, the linn; was ))recipitalcd bv oxalate of ammonia. 
Tin; oxalate of limc’oblaiin-d was well wiished with warm waiter, 
drif;(l, Inaded to redness mixed w ith a little Jicpiid carbonate of 
ammonia, and heated p^ently till all the ammonia was diseniyaged. 
d he: earlxuiatn (;f rmu; obtained in this way a.moinited to 0*920 
;:.r. erpnvah nt to O'OlS of pure lime ( /*).’ 

d he hpuid thus lieed from hun* w a mixed with a sutheient 
r|uantity ot‘ carhonate of jmtash, and eva]n;>rated to dryness, ddn; 
dry rc’sidm' wdu ii dl^.'.()lved in wader left a substance, W'hich, 
after l)eino* exposed to a red heat, weinrhed 0*000 gr. and which 
f)osses.w;d the chara(M.er.> of oxich: of manganese mixed with a 
litlh; n'lHgnC'.^ia (y ). 

A detfainijiate cpiantitv of the imiirral in ct)arse j)owdor was 
exposed to a led lu at in a plaliuum cmcible; but lost no 
w eraht. 
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Thus tliu constituents otThe luiiieial Iuiyc 1)Ccu tound to bo ; 
Silica {(i ) . . ()*(i2o 
(/>) , . U'007 

/ 
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Liiue 

< ):side of' iron . . . , 
M'cUic^auese \\ it li 
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table lh: 

ti til di' (i,(> silica is 

bases. 

Ion tlie 

r, ilu‘ '.limuiiin iiufl lime 


rf[ual t.o tlvat. in tin busr: 
hiiv(’ ll»ci siniir. (|ii;mid.v oroxv'j,cn, itiu! ciii li ( t iioos as much 
as the oxide of iron. Thus (lu^ furnutia cxhibitiii'j; the constilu- 
tioii of tin. minend is bS 4 S -} Si! S. 


ill’s analysis (d’ cinnamon .Nfene 
Sdiea. . . . 

IVoni ( Tylon e 

>\lumina 

-il'-’O 

1 /line 


( Kide nf ii on 



(rbO 

To'*,-^ 



100 ()() 


That n-.^uli <infs not dr'.-.,,!-' iar tVoui uiiiie ; !)ut as fui as 
Vi'‘^ai‘ds the siualh st iie^redioit , ol‘i..>n. lli-e eojjsi(h.a;iihIe 

(‘\(:(‘ss ()(' it, o(’('a‘doii^ (j'iite addhaeiu hu'inula. If laaojiuis I"S 
T \ C S T o A S. 1 1 . IS j}v;>Nil)lt* 1 hat Klaj)rnili anden ates l)olii 
the lime aiid the alfimina, ia-cau.-e fie parafT'd the ioiuier by 
('urlxuratf' of siala, aiul the UilO j- iVom :■ -olut ioji in noj.asli liv 


mcan^ of sal ;unuionia(\ llis lornnda. 


rei« lua V he a ‘^ood 


deal faulty. Tlu* Ihrunda v. iiM'h i. ' -ei];! is • .id-.rahlv ^-im[)lor, 
and, ihereforo, more likely lo he ^ los i. * 

I conceive that ^ve have tlm'> feiund K^isfo to con.'Nidc'i (he 
mineral from Malsjil just analyzed a.^ a. real emnaeMon ^toue, at 
least as lone: as Klaproth’s anal\si-, eontinut.'^ imn peated and 
uncoidirmefl. * 

/ h‘f/s ilia ff C/f > her ]iL 

Our know led;j;o ol’tho constituents of this mineral is deiivcd 
liom Klajuotli’s analysis/! :u:is»rdiii;j; to w hich it is i (uupo^a.'d o^ 

zMunilna. 7) *40 

lame ffOO • 

Oxide ot iron 5 * " h * 

J^uica 


5 


lidmigr, V. I4 x 


+ jai l. i. 102. 
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In w set of experiments which Prof. Berzelius made upon 
almost all minerals by means of the blowpipe, he expressed his 
opinion respectin*^’ this mineral that it did not contain lime as 
an css(5ntial constituent, but ihatiivall pr()ba\>ilitY chrysoberyl is 
a pure subsilicate of alumina. 

I have found this opinion (!ontil•m(^(i by the followuie; analytical 
experinumts. On that account llu y may doseiYc 1o be staled in 
tliis place. 

A 

0'()14 gramme of tlie min<M’al nmk* ic‘.lnced U' a bne. p<n\(h ; 
in the agate mortar, and afterwitrds srparaiiMi iVom all t!m 
coarser particles by washing. powder ^Vi^s liiixcd itn .i 

sufficient <juantl(y (»f caustic potash, and raised to a red heal in 
a silver crncibho A (bar the lieat. liad hetai ke pt \\\) a full hour, 
the mass was found in a stale of S(iiuifu'<ion. It was wasluMl tail 
of the vessel with water, and tnaied in tlu'. us\ial vvv»y with 
muriatic arid, whicli left iindissolvaa! O'tidS gr. This residm* 
was liealed again with potash, and dissoivi d in muriatic acid. 
3d\e undi.ssolved portion now widghed 0*137 gr. ^ Tin- iu’ating 
with potasli was r(^|jealed still anotln'r linir, and there now 
remained luidissolviMl l)y the nmriatir. acid 0*1 03 gr. w liirli, on 
examination, proved to he pun^ silica.'^' ('O 

The solutions in muriatic a(‘id U(*io iiiixtd with the water 
employed to edulcoi aU* tin- sili(’a, and tji(-li<piid as precipitat'd 
by caustic ammoiua ad(l(;d m as small excc^^s as posNihle. The 
])recipilate, aftiu* being ^velI vvaslmd, and heated to redness, 
^weighed 0*o()7 gr. \\ lien dissoUed in sulphnih* acid, il, Kdl 
O’OO? gr. (/>) of silica, and the solution gave witli causlic potash 
a precipitate, whicli was again nMhss(>l\ed l)y an afldilional dos(j 
oftlic potash, with the exception of* some ilorks of jieroxirlti of 
iron whicli could not he weighed. The matter di'SSol\(d hy t.lie 
sulphuric achl was of course ahnmna,and iisinianlilv psubtract- 
ing the silica) was U'oOD (r). 

For the greatei- security, tlm -alkahiie solution was satui-ale.d 
with muriatic acid, *till tlie precipitate was reriissolved, after 
whicli carbonate of amnioina was added in great excess. Had 
any glucina or yttria exisli’d in tlie matter, il W'onld have Ijeeii 
dissolved by tins excess of carlionate of ammonia, and would 
liave fallen when the tillered licpiid was hoiUid till the e\ct*ss of 
ammonia was driven oli’; but the licpiid stood tliis test without 
any precipitate ai>pearing. 

'Fhe liquid which had hra-ii jucripitated liy caustic ammonia 
was neutralized by muriatii^ acid, and mixtal with some drojis of 
oxalatc/uf aminonia ; blit e\'en after the interval of 1- hours, tlie 
liquid had not tln^ least ajipc arance of luibidness ; nor coeJd any 

* T') satiNty wjh’lnur tlie sili 'm bo piiro, I nm in Ctc c: tn aig^it vitl. .t 

gnoil t|iianlity of ut It' tin- I'ust'ii in water without rcoi' 

t’uc, 1 con’sidtT llu? silica ns tree Ironi anc athtii-vturc of torcign caith. 
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precipitate be produced by Iwiling it after .adding a little carbo- 
nate of potash. 

(>()l4gr. of this mineral, therefore, contain 


Silica*(«). . ^ . O-IOS 

(/') O-OO? 

0 * 1 ] IM’ 1 S' 7r) 

0*:>()0 (Sl'4:> 


. OMU:) KjO'K) 

Silica cniitaiji !)’4‘J uxypai, <\ui\ S i -.l.l alumina conlaiii 
oxyf^on^ but. x 4 ™ :.r;-(;s. \ccf;nlinn- to these 
proportions, ti)c ibrniula (or dirysobcrvi is A‘ S. , 

/> ^nu flr Jhfm [/H)jrl/un>\ 

Prof. Strouieyor staU-.s in a lt;(,Ua\ of winch an t'xiract. is 
inserted in (iilbcrPs Anualcii, .wiii. ‘JIA, that he analyzed this 
mineral, and ibmid it a coinpomul of* (i7 boracic acid and IJo 
niajji|n(\sia. As StrtmK.'yer s analyses, have in m'ueral verv ju'^tly 
ncquirml the conlidiuuaj oftlio public, we ouolit not to call their 
accuracy in (piestion upon slioiit. orouml.s ; but as are still 
ignorant of the method of analysis which he tanploved, it is the. 
jnori' dillieuklo implicit coniidoiu'e to his stattmienl, that 
all the methods hitherto known f^p sopaiatiii;; horacic' ;mid 
from its coml)ination, only aei’omplish tlieir object in a \ery 
iinpm'fect manner. 

In some of my expeiiimaits to e.xhaet Imracic acid from its 
compounds, I found ihai i( a b»»ra«e (ha* t'.xamph^ AfUvn ) be mixed 
with three or four tiim.’S its weie;ht o^dinelv pul\{*ii'/ed ami pure 
tliior spar, toj^ether with a sullieient p-.>Mion of eoneentiated 
sulpluiiic acid, and the matter be afe :w nds lu'at^.al to dryness, 
and tlum ('\[)osed to a red In at, \v'- can m ilia* wav .M-parate tile 
whole of tht^ borai'ic acid m ilm i'n.ii '>f tlue-boi ic aetd eas. Tlu'. 
(juantity of the basis Ix'iiui; tlien oi leimiped, ^^llic^l it may be 
wit.h preaasion, wa^ obtain the true composition of th(' salt sub- 
jected to analysis,'^ This analytical method mav 6e applied tf> 
all borates with inc.ombustililo bas(;s, *as far us they are decom- 
posable by sulphuric acid; and horacitc beine; m tills predica- 
ment, I was ill hopes that 1 had it in my powair to rt'peat Stro- 
moy('r's analysis with the prospe<4. of obtaiiiiim' a correct 
result. 

m 

* 111 two ox]HM‘inien(s niaiiv in tins wny, f Intvc found anhydrous boiax coni]'' ^c.d f>f‘ 
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In order to free the honu'.ite as completely as possible from 
all admixture of the matrix, coosist.ln»' of gy))sum, a portion of it 
reduced to a fine powder was boiled repeatedly with Avater. It 
was atlerwards collected on the tiller, washe^l, and dried. 

0’8-il) gramme of it were mixed in a platinum I-rucible with 
3 irrammes of Derbyshire thior spar in line ])nwder, made into a 
paste with concentrated sulphuric acifl, and then heated till it 
was reduced to dryness, tubing the ir'fpiisile precautions to 
avoid the dissipation of any |)orlion from the elferseseeiice, and 
the evolution of the gas which took [dace. The dry mass was 
then exposed to a rod heat. J’or the gieater security, the juocess 
was repeated, but no Ihudioric gas was dismigaged ; showing 
that the mineral had been completely docompost'd by the lirst 
process. * 

The sulphate of magnesia was t him extracted by water, and 
the undissidved portion was washed so long ujion the liltcr that 
1 was sure none of the magnesia, icniained mixed with the gyp- 
sum. The filtered water was then freed from the gyjisnm which 
it contained in solution hy oxalate id' ammonia. It wars then 
evaporated to dryness, and exposed to a red heat. 'The saltthiis 
obtained weighed Ov.'ib gr. and possessed the eliaracters of pure 
sulphate of magnesia. The quantity of magnesia in it ainoimtcd 
to 0’2r>7, and eonsequenfly tlu' remaining O'dil'J gr. nci'essary to 
make up the weight of (he Imracite musi have been hoiacic 
acid. 

100 [larls of horacllc then contain 


lioracdc acid I'O’? 

Magiie.sia. 3(l‘3 


KiOdI 

(iay-Lussac and Tnennrd li.mnd that horaeic aeid conl.ains 33 
percent of oxygen, if this be the ease, (he oxygi.'ii in ()!)•/ is 
23. 30’3 parts of magnesia, contain, on the oilier hand. Ik7;> 
parts of oxygon; hut. 1 1*73 x 2 ~ 23'20; so that horacic aeid 
contains twice as much oxygen as magnesia. As lung as the 
constitution of horacic acid remains disputcal, I will not alhige 
this coincidence as a proof rV' the accuracy of my analysis ; hut 
merely as a circuiuslaiici' from whicli (iay-Lu.ssac and Thenard’s 
conclusions may receive some Mip[inrt. 
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Akticlk V. 

Addition to Mr, Ifioapath’s Ifrory of Evnporalioti in the. 'Annah 
f or ^S'ooeiHticr, IS'Jl. J>y Juliii lloiapiilli, lisc[. 

(lo the [editor (d IIk' Anna/* of l'lii/o^of>hi/.) 

1>EAR SIR, C.ranjhr.t, .t/.ril IV, 18V4. 

In Prop. 14 of iny lluiuiy of (naporatioii, it. is said that the 
ai)soluio ovaporatioii is nut ailcEtod by the piv.ssuro ol’ any super- 
incHiu1)i;iil air. lliis i.s to l)c uudoi'stood of tin; docomj)ositiou 
al tlio sui'futu! of the ovaj)oratiii^- body, and not of that escap(! or 
dispersion of vapour which constiluies ai)parcut ovapt)ration. 
Ayainst. the infliscriiiunate coniusioii ut tlic.sc lhniy.t liints arc* 
yiv.u), 1 believo, in more than one phice in my tlieory ; but my 
attention havinu- iiceii recalled lo tli.* sn])jeet liy the kind iiupii- 
lies of the Pev, F..\V ..M.l{ice , s<»iac \ it svs re.'^prctini:;' llu* eliects 
of j)ressiin‘ by airs liaw uccurn'd which I inliaid here to uotico 
in oj-dor (o prexent iniscoiiceptioii uii emtaia poials of lay former 
theory* * 

If uu cvapora(ia^^s^rfac(! v>er(; placed in an iadcfinilo vacuum, 
it is plain that lit(h', or pcilcaps none, ol' the eniilt(Ml vapour 
would be j'ctumdenscil on the bodv, but. would (‘\])and into 
s])ac(‘. r>ut \\er(.‘ any body as an air, for instance, lo be con- 
fined over tlni rs aporatin'i; bod\ , tin? [larliclt s of this air wouitl 
of cour^(* cunu' in contact nitii many parlich s of tlui asceud- 
niii; Napour, and striLinu' them in vOi diitctions some would 
neccssariiv bt* beat', n I wc.L on tin \ apmat inu' l>ody. Of tin.'sc 
a consideraldt^ [lortion wmild most probably be recondensetl. 
ijiU whaU*\tjr bfi tin* immliei rccondcilsed, thev#\\lll evidemly Ix* 
astln* numlx r In atmi back io tin*, .'^uiiacic and ihev as the mim-* 
b(.‘r struc.k by tiie parti(d( s ot‘ tlie air. '. onn llie number struc.k 
ill a ojvmi tmit! must lie as ilie n- uber <d p' it/udes ol‘ tlie air 
which in the same Li,iven lime w * 'd pass tlnoiiidi strike a 
l^iven sj);ua\ ?Sen\ tins number mull ipiitaLby tiii' iuemujUtum ol 
a siica;le partiede, tliat is by the Icmperalure <d'tlu' apy is eipial tif 
the elastic' hirce of the medimu. 'The mnulier of risanulensisl 
parlichis, llnuad’oiv, or the momejita»‘\ eiiect of a supermcumlxuit 
air ou tlie incnummtal c:\ a|)oratioii is as the (dasticity t>t the air 
dinualy, and its tmuj^crature inver.sidy. And as this is denion- 
slraltsi ol' HO pariiiuilar air, it is true of any ai»-. 

llen<a‘, tlierelbris if I hm) cciipordl I xmIh's df ihi sa/nr lit'nf/ Ir^ 
pldcml id (un/ I /nt dinjidia und! t racUu! undid ^ rcsperlu'ch/ e/ (he 
Udtijtcfdl iirvs of I heir rddidined iraponU hntlie^iy fhe /in.^ii>‘nlUrif 
ef/ecis of the tnedid e// the evdpoi'dt ions n iH he id a ratio eodt'- 
jiOddded of the e/asl leii ies direct I if ^ the idcrcdiedldl ct'dpoiat lods 
direetlif, add the ledijicnul ares idrrrscdi/. 

Add if Jl he ledijierdlnres are etjiuf the inodtedtan/ effects art 
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directly as (he elasticities and rates of evaporation ; and when the 
elasticities are et/ual, these (f eels are inversely as the temperatures^ 
and directly as the rales of evaporation. Of course in the same 
fluid at the same teniperalure, the incremental diminaiion is as the 
pressure directly. »; 

It would be easy to reduce the above laws to a coinprcliensive 
integral expression ; but -^is I know not a single ox])eriuient with 
which it can be (‘Oinpared, I am not disposed to indulge in useless 
calculations. Besides it appears to me there is another cause 
very materially iullucuciiig* the ([uautity ol apparent (ivaporatioji ; 
and ot which I am likewise desiiti\te of any experiments to allurd 
me the least aid towards numerical com|uirisou. It is this, lu 
the above views we have regarded tlu^ suj)eriiicambeut air as 
totally devoid ol* gravitation, and aH‘e(‘iiug the evaporation I)y 
its elastic* three only. 1’his liowever seems uol to ht‘ tlu,* whole 
operating cause. Though by our theory, cuulinned by e\|)(‘- 
rieiice, all airs in contact pretty rapidly intermix, and the risuie 
vapour is therefore incessantly intennixing wil h tiu* snrronnditeg 
air, yet when tlie temperature is higlj, the vapour must (H'ideiuly 
be lioerated faster than the dispiirsion 1^ intennixtine can prv)- 
ceed ; and ousecjueJitly tin,* rcTativc‘ speeilic gravities ol' the 
vapour and .survoimdiug air tend much to suppress or elevate the 
vapour. A Invavier air would aca-eh-rate the aseeiil of the vapour, 
and l)y this means (u>nlribut<^ to diminish the recoudeii-5ali"n ; 
and heiK'.e ijKuease the apparent evajxual ion. Hut an air as 
light or lighter tliaii tin* AUj)t>ur \\o\dd nut favour the vapour's 
ascent, and would, therefoixg diminish tlie‘ appaicnt (jvapoiatiou 
by imaeasing the reco«Hleusali<.m, (.’t^nsetpa uily if llte erapo- 
ratimf Jlaidy its lanperat are, and the pressure t he superinanu- 
hent air he iltesamejhe<j^re(iieriliv specific i^rarit (/<• ft he ^airaaml- 
'///g ai)\ pronded it cxctrl! that of the rapmir, [he arcu/er the 
apparent ecaporaiion. 

1 am not awane that tliis j)h;\‘.noineuon has bei*n nutii ed ; 
b»it if philoso[)li(n's w ho may he engaged on this parr ol‘ p!ivsi(‘s 
would havp tlie i;o(Khu‘ss to attend to theses hints, tliey may pio- 
bal)ly unfold a]i inurtssting set of laws, and add somcMlufig 
])erliaps inij),ortant to our present stock *>(' know iLff^e. 

Seve:ral w ays have occurre<l to uu‘ ot‘r\ olviug the tempiu at are 
ill a function of tlui (juantity of' watn* left, supposing evaporation 
alone to allect llie temperature, ami that at u given ll‘ml)^‘ratme 
there was a given ((uaiitily «)f walei' ; hut the utler defect of 
expiuimeuls again prevenis my proc(?eding. However the 
dbliow'ing views <d' the subject rest on priii(’ij)h\s so slmph; and 
suscejitible of moditicatioig if experiments should rtaiuire it, that 
f 5lm ii>Juced to givti Uhem a placi‘ here, if it be only to excite 
philosdphersTo pii stml us with some experiments this inte- 
resting part ot evaporai itm. Ttiough in mv Iheory of t^vapoialion 
I have said that tlie vapour aristss lVom<a decumpositluii at the 
surface, it is evident that m> theoretical views only can fiiruish 
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us with the fact, whether this decomposition ta’u's place at the 
inatheinatical surface, or at a very small distance beneath ; nor 
can we from theory alone decide whether the vapour and its Huid 
have a counnon temperatun!, or even nearly so, before tfie former 
ipiits the latter, ^'he well-'/;nown fact that the vapour freely 
ascendiiTV from hoiiiii*; water is, near IIk' snrhice of the water, 
not at the very reclnced temperature t(^ wliich the decomposition 
alone would have hrouyht it, but at the temperature of the 
water, timds certainly to favour thisidca. Hence if it be assumed 
tliur. evciiy ])ortion of vapour when it quits the water has the 
same temp'erature as the remaijiin^ water; and \[' w be the quan- 
tity of water, / its tempi'raf ure, and il iv the moiaenfary evapora- 
tion, we sliall have by Cor. I, l'io|>. '2<), . for Hoc. 1821, 

'l-h’l- for the number of vaporous particles in <I '1,’hcrcfore, 

<t / :i- 


tin (unuinoii tciji[)(‘r.iinr(^ fu whi<‘li lli(^ waiter ainl va|>our 
would bi' rrdiuanl by thr doo()Ui[)0.sili(ui ol // <|uaul ity ol vvater. 
h*, 


or, 

a"'. { — A n" , 

A Ix'Ui/ aii :ubi<iai\ c >ii'''laii1 t‘ijual lo 


wlirro unci /r, au- kn<o\ n coj rc‘sj)oiui!M«' , t j* th-- [n Jtnilivi’ \aluchs 
of / and u\ 

U, Ihorcduic, llif h au^ini>''ioo . tt .lu liy water was 

ins|,aiituiha)us, and c \aav poHion t,i \ajH>ur ha-t its iMnpcu’af.uro 
(Sjuall/cai, as soon as ioiiui tl, wnii that oTlln* i i iiiinnnnj; vvalc'r, 
and tlun cjuiltod Un‘. watcu tail may, the tenijuaai nu* would bc^ as 
th(‘ (|uun1ity of water It It ratsed to ihc ; llt jiowcr : |)ro\ ideal 
(n^i'iporatiou onlv iutoribre cl. Ibit \\c kno\r tlial water is not 
w hat is (.allied a [leilta*! '(;on(bn'tor ol’beat, and ihcrelorc? that the 
abovc^ law is not inallnanat ieally true. As the* e\ aporation, 
Itowawer, is ^aauuallv but triili’»'j:, nnlcss in Inuh tenijHa’atuic's, 
this tluaareiu may ])ih''l)ablv bt' found a toleiable a]>[n‘o\inialion. 

Whi ‘ nnnii)er of pa eles nun t asial in the ratit) nt 
I to y l»y the dc'Coniposit ion, ue slunild have 

/ A /y' *. 

Ti; lluM'efoiv, /• “ 1(K), I a lleius‘ if ir be diminished 

hy u 1nin(h;talt.h p/vivt onlv, tin* values ol ( e<>rrt*spoudiini to ir 
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100 and w = 99 will hav(3 a ratio equal to that of 1 to *30973, 
QV loo to 37 nearly. And tln^refore if the true temperature 
corresponding* to w = M)0 be 117*2*0 or 212^ Falir. the true 
temperature corressponding; to w = 99 will be t)nly 433*5, or 
about ^ SOP Fahr. ; so that here, for a losr of weight of only 
the YT)V*th part, the temperature would be sunk nearly 600° (b* 
Fahr. 

We see from the preceding calculation that wdiere thenumljer 
of particles is much increased by the decomposition, a very 
trifling or even an utterly iu;q)[)recialjle less of weight may 
nevertheless be accompanied by ix very considerable diminution 
of temperature. Hence may easily follow the phenomena of 
radiation, and even those of the emission of light. Indeed I am 
fully conviuci'd from many circumstauces that evaporation, 
radiation," and the emission t)f light, are phamomena similar i]i 
kind, and goveiiu'.d by similar, but not. precisely, the same laws. 
Probably the eliiel’ diflerence lies in the inequality of magnitude 
in the particles when decompos(‘tb bight is most likely the 
particles decomj)uscd iiilo then* smallest [)arts, which, if tliey 
couid be inclosed williin a. vessel whose* pores would not allow 
them a ])assage, would form a body similar to gas or vapour of 
extreme Levity ; and, on tin; contrary, if vapour was formed in 
vacuo, its paitich‘s w'ould fly otf in direct lines, like light with a 
great velocity, 'fliese \ i(wvs ar(‘ reiuh'iticl interesting not merely 
from their simplicity and theii' reducing to <)n(‘ simple cause 
phajiiomeiivi vippmentiy so very dilferenl as vapom* and light, but, 
they take from the smi that (‘xorbitaut temperature w]ii(*h cer« 
lain [>hilosoj)lieis luive liit.liert.o Mippos(*d it to liave, and tlms 
render it much mote tit for a habitable globe. [^>r since tin* 
molecules of light ar^*. conceiveal tu be numy times less than the 
jiarticles ol' cmmmju matter, they wotdd have with only llu^ 
same momentum or Ituupeiiilure a velocity many times greaUu* 
than the latter ; and, thei efore, alter a partitde <if common mat- 
ter had been struck by a mohjculc oflight, and was returning to 
the other iiarlicles of the body of w hich it formed a part, it may 
be ovei taken and struck again and again before it readied them 
by otlier molecules, each iuqnilse of which would add to its 
motion, and tlutreibre to tlie leinperaturij oftliobody ; and if the 
rays oflight be tumdensed }<y a mirror or lens on any particular 
body, the prolialiihty of t.liis augmented tmnpmature would be 
in proportiem to the density of the light. Hence, therefore, tlu* 
sun may in n*ality ha\e a tenijierature not higher than that of 
• any oilier body of tlie system, and yet produce all the efleets 
attributed to it. This idea comes up nearly to that broached 
by the late Sir W. Ho’iscliel, but witliout the aid of his luminous 
atmosphere, i need, 1 hope, scarcely cdiserve, tliat tliese reite- 
rated impulses by different molecules oflight on the same parti- 
cle of matter, do evidently not at all aflbet the theory of gases 
1 have heretofore laid dowui. 
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It was my intoiitioii here to extend the tin orems 1 have' 
published in my theory of‘ evapoiation, and to add some new 
ones since^ discovered res])eetiii^- the conducting [>e»\ver '' ot 
gases, the agreement of whiedi with the experimental laws ot 
J)ulong and i^elit, tontrihute.^ another strong link to tluMdiaia 
of evidence adduced in fiivtjur of my views ; l)iit as I may ut^^ome 
period print something in a s(‘parattr form on the im])ovtant. 
^iil)jec‘ts I have discussial in \ arious parts of t!ie I intend 

ii) i(*serve thesig and otimr things which 1 have*, been able' to 
i-ifect in dilferent parts of tin. physical sciences, to that oppor- 
limity. * 


Autrle VI. 

('hc)^iU'a/ l\ytnn'hiulio)i aj' Autilciitic, < 'apin'j' it):.! Sul- 

ul.urrl at i/f /) . I>v M » Hosv’.*^' 

i J 

'I’nr. tirsi re^t-aieh into ihr eomposiUv>n of analeime was madt' 


hy -M . \' au( judiii. lie i'oand this mineral locc.intain 

Siiica * 

Almnina ls*(i 

Water . S*.) 

Soda, 1 1 >•() 

Lime 2*0 

Iron . . 'I'raee 


Vhe unalcime which I analN/.ed is io*iiid m f l’<# \'a!lev <'<f J-'assa, 
in the. 'rvrol; the crvsials wm-e (i ap« V' *ei and wi-re in s(nne 
parts of a slight ivd colour; ImJ lie- an;;*:' nniuMied 'a'ai’eel\' 
pi'Knpt ibh^ tra('es oj o\i(je of jiej: : ie<'r\-tal^ '.f'‘ I '''n.-hmenf , 
and tree from oth(,*r impurit le.-^. i ' e.iaieinn* t. du<-irfi‘lo po\^- 
der^ lost, l)v l)eing strongly heated, M'j7*per *. eet, t)t water, 
wdiich wais slightly alkahiu'. In' heating »ome i '^ignK.mts to 
redness, the loss m different exjierinu uts amountefl to tSsSi), 
and S*y(> por cent. The amnVnm* li>st its traiisparenc'-, , 
and l)ecauie a white' (Mianu*!. 

The analysis ot* analcimt; is not eoinplieated, since it is\(a v 
easily decomposed 1)V acids, wh-en it lias m>t been lieated, ami 
reduced to powder. On this accemit it i.-, not ret[iLisii(‘ te ’ 
employ nitrate of baryttis used by iM. N'aiupu tin, and wlneh 
aUvuys occasions nnua.' or less loss. Wlufi digt^.sti'd^ in nfniiatic. 
acid, it formed a jelly, wliieh was dried, and alit rwards tii^alid 
with muriatic aciei diluted with water to separate the silica, Vhv. 
filtered solution contaiuftd iieither lime nor magnesia, and was 

* Extracted fnui) tile .•Vnnale^ tie (’liirnie* et dj 1‘liyMijue, i<'Ui. \\v. p. I9e. 

Vt.nc Serici^ vor. vii. 2 A • 



3 . 3 ^ M, Rose on Ana/clme, [May, 

decmiiposftd l)y carl)oiiat(i of ammonia; the precipitate, except 
a slight trace of silica and oxide of iron, was dissolved by 
potaslu 'J lui solution, after the silica and alumina were sepa- 
rated, was evaporated to dryness, and the residuum was healed 
until all the muriate of ammonia w<is volatilised. The residuum 
gave cubic crystals <d‘ common salt free from potash* The 
results of the analysis Avere : 


Silica .35*12 

Alumina . • , • • . . 22*91t 

Soda 1;)'53 

Water ^"^‘27 


I found upon trial Ihut. the while trims] ra rent analcirne wliicli 
is found in the lava of ( 'atana, in Sicily, was of similar composi- 
tion ; but the (]uantity 1 possessed was too small to make a com- 
plete analysis, and the IVagments w(a(i mixed with carbonate of 
lime. 

J analyzed another aiialcime from Fassa, ditfevent from tliat 
which I liavo just mentioned, and 1 found that its composition 
agre(?d perlecMly with that of the, pr(‘cecling ; the results of llu^ 
analysis Avere 


Sili<*a . 

.'(m; 

Alumina 

‘Jl-itS 

Soda 


W'atur 

s-xi 


j()l-(M 


This analcirne wa?-. of a llosh-red colour, on Avhicli account the 
name oi sarii>li(c lias been given to tlie analcirne of Monteechio 
Maggioro, near \ ica nza, and in wbich IVl. Vau([uelin found 

Sll i('r» _ - , . _ _ Fa )d) 

Alumina , . 


20*0 

Walcv 

• * 

i>i-() 

Soda and [jolash . , . . 

« • 

4-:. 

1 anu' 


4-/> 

Iron . , , . . 

. . 


lit 




cannot explain the great diilerence between M. Vaiu|uelin’s 
analysis and mint' : l think I have, however, some reason for 
supposing tliat the sarcolite which he analyzed was not cpiite 
pure ; for sometimes the large crystals of analcirne Avhich are 
found in the valley of Fassa, arc so filled Avith perfectly Avell 
defined crystals of ai)opliyUite, that they form almost half the 
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mass. In the crystal of aualcime which f analyzed, I found a 
crystal of apophyllite of an inch lon^-. It is sometimes difficult 
to separate the mass of tl»e analciuu; from these cryslals of . 
apophyllite ;^the laMer, howe 'er, are discovered by their pearly 
lustre, and especially by their distinct cleavafje, which is parallel 
to the plane perpendicular to the axis. It follows nevertheh.'ss 
from luy analysis, in which I couhl discover neither limn nor 
potash which occur in apophyllite, that the fnioiuents which 1 
employed were perfectly free from this substance. 

• 

Copper 

There are many analyses oi‘ copper pyrites ; Imt they do not 
present any probable tbrmiila, and dilVor from each otiiei . 1 have 

analyzed three ^sorts ot crystallized copper pyrites, and J Tound in 
all oi* them the same proportions of eonstituent parts. 

The analysis of copper pyrites, altliom^h very simple, mjver 
gave me results which corresponded with a probable formula, 
when I separated the oxide of iron from the oxide of copper by 
pure ammonia. The oxide of iron precipitated always coiitaincil, 
even alter having been j)eriect!y washed, a considerable (|uanlity 
of oxide of copper, which I could not separate if 1 did not preci- 
pitate tlie co[)[H‘r from the muriatic solution of oxide of iron by 
means of sulphuretted hvilrogen* 

I dlissolved in each analysis of copper pyrites, two different 
(juantities in a(jua /cg/r/. 1 precipitated one of the solutions by 

muriate of barytes to determine tlui quantity of sulphur by tin* 
sulphate of barytes obtained, and I poured into the other pure 
ammonia in excess. The oxide of iron precipitated was Jieatial 
to redness, and dissolved in nuiriatii'. a. ad, wliiijli abvuys h;ft a 
small quaulity of silica. I then tieat( (l, as alrrady mentioned, 
the solution with siiljdiuretled !ivdio;aei;i. 

I obtained the following re.seils Iroin two varit ties of e.ryslal- 
lized copper pyrites from llaiiibej'g, in Sayn, and froiu^FuisIcu- 
berg : i 



U;inihcr(;. 

.. :)4-3(» 

Fiirstcnburfjj, 

Iron , , ^ - 

d0^17 . . 



Sulphur 



Silica 

()*27 . . 

. . . . ()-39 


1()l-0i 

iou-();i 


The analysis of tlie crystallized copper pyrites from ITeiber^^’, 
gave no similar results. * 

Su/p/tttrei of Jiistindh, 

This sulphuret from /liddarhyttaii, in Sweden, J found to 
possess the .saiiie composition as the ailiticial sulphuret of 
uismuth ; namely, 

2 a2 



/ 
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Sulphur . • 18*72 

Bismuth 80*98 

9i?*70 

The artificial compound gave 

Sulphur 18*49 

Bismuth 81*51 


lOO'OO 


Note. — III this abridgment of M, Rose’s paper, I have not 
given all his views of the atomic constitution of coppm- pyrites ; 
for as he adopts the numbers of Berzelius in which the weight of 
the atom of iron is double that ‘generally admitted in this country, 
the statements w'ould be useless. He/ consiihas its probable 
compositioji us one atom of sulphuret of copper witli thrfs- atom^' 
of sulpliuret of iron. It will, however, appear, that his analysi> 
of copper pyrites from Ramberg comes more nearly than mine to 
what 1 have supposed to be tlie atomic constitution of this com- 
pound ; namely, a compound of tw-o atoms of protosulphuret of 
iron and one atom of jiersulphuret ofcojipm*, or in lOlt purls ol‘ 


Cupper . , • • * o4*7<S 

Iron . . • oO* 1 4 

Sulpluir »]1*78 


100*00 

(See Ajina/s, K. S, vol. iii.p. 301.) — E/llt. 


Article VI I • 

A Mermar on some Ceonietricnl Principles comictied v illi the 
Triscciion of <nt Arc. Hy John Walker, Esq. formerly bellnw 
of Trinity College, J)ul)Vm. (With a JMate.) 

(To the Editor of tlie Annah of l^hilosoplu/.) 


SIR, April 11, IslM. 

The following ])n)positions I believe are new; and, if I* mis- 
take, not, they either extend, or promise to extend, the limits of 
Plane Geometry. 

It has long seemed to me, that the moderns have too much 
abandoned the attemptoftrisecting a.il arc, by the right line and 
circle. We know^ with wduit ardour the solution of that problem 
w^as sought by tlie ancient matbematicians ; as w'eil ‘as how* con- 
siderably the science was advanced by their investigations, 
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though they failed of arriving at the ultimate object which they 

E ursued. And I believe that geometridal science would not 
ave remained as stationary, as it has been for many years, if the 
problem had continued to share the attention of modern^ geome- ^ 
ters. • • 

But nothing so much paralyzes exertion as despondency of 
success; and I am aware that some cf the most profound mathe- 
maticians of tlie present day do not hesitate to pronounce, that 
the problem alluded to is impossible. Their assertion is, I think, 
innvarrantable and rash. If 1 may hazard an opinion, in which 
inany will think me. over sani!?uiiu‘, I avow my expectation that 
some of the principles, which 1 olfer in this Memoir, will yet lead 
to the solution of that problem; thougli 1 am now obliged to 
dismiss the subject from my mind, on account of other avoca- 
tions and declining health. 

Prop.!. Proclkm. (Plate XXV f I.) Pig-1* 

111 a given segment of a circle to inscribe a triangle, whose 
sides shall be in arithmetical progression. 

iRit the gi,von segment bo A ba. Prom B, the vertex of the • 
opposite segment, draw the lines B T, B /, trisecting A a in T 
and t, and meeting the periphery in P and c. From A inscribe 
the chord A r equal to E e ; and draw a x, I say that Aar/ is 
the triangle required. 

fJem , — Lot y be the point in which a x intersects 15 e. Draw 
T y ; and parallel to this draw.rx;, meeting A a in z, and inter- 
secting E c in s, l.astly, draw^ E c find s T. I sliall now prove 
that a X' is equal to a z, and that E is jicrpendicular to A a ; 

whence it w'ill follow that a z, or a x = - uud is theni- 

# '.5 i 

fore an arithmetical mean liotwccii A // am/E c, i. c. between 
A a and A p. * 

For the triangles BT t, o t F are similar [having tlie angles at 
t equal, and also the angles at B and r/, ns standing upon equal 
arcs]. B ^ : T t : : \a 1) T t : t rectangle B ^ h = 

T ; and 2 B ^ F = 2 T / ’ = rectangle A / rz = B / e. -•. / c 

is bisected in F. the similar triangles at F,y c*F are mutually 
equilateral, and y c = rz / = c ^ is parallel to ?/!, 

and /. to .1 z, a x = a z. But also E ?/ is bisected in s [for 

the triangles^= E y .r, a if c, and x y Sy F y e, being similar, E y : 
{y x) y s :: a ly : (y ej y F :: 2.1]. E .v = s T, and E r 
parallel to 5 T, and jierpciidicular to E e. a z (or D 4- 1^;:) 

i. e. fl x = -- + — — V. a x is uu arithmetical mean 

^ ji? e ^ • 

betw'oen A a and A x\ Q. E. 1). ^ . 

Cor. 1 . (Fig. 2.) — The lines A by a b trisect the hue E c ; for 
since the line t e bisecjts the angle A c //, A c : (o v) x\E :: A t : 

* The ilneis E a*, e a, are not ilrawn in the ligurc, but may be eabily supposed. 
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at :: 2 : 1. \ A d, bisecting the angle E A e, cuts E e into 

segments in the same i-atio. 

(fig- 3.) — Drawing the diameter E », and the line A /», 

• ^3® latter bisects the radius li c in q, and trisects B E in r. Let 
A rp*; I’®*”*' ''hich E P, perpendicular to E e, intersects 

p. 1 he triangles E N p,ei/ a ure similar [for the angles at w 
and a stand on equal arcsy as also the angles N E » and A ax ; 
^tA«.r = fl,y 4 •••EN: E/>::yc;jy a I f 2. vEN 
radius. .*• cy _ seiniradius. Diit the triangles E N ?•, B a ?• 
are snnilar. •. E r : r B :: EN ; y B :: 2 : 1. .-.li B is trisected 
in r. It IS plain, that if from £ we draw £ ^ iiarallel to A w, it 
must bisect the radius 5 c in Q. ^ 

Cor. 3. (big. 3.) — Drawing through Q an ordinate (which is 
iiie base ot an inscribed equilateral triangle), the lines Be, bg 
intersect tins ordinate in the same point o. For the arcs A E, 
j> g being equal, as also the arcs E b, p B, the arc A = B g. 
11 ♦ parallel to A B. the triangle B /t /> is isosceles, 
but Its altitude b. (• is trisected by B c [as B c trisects a D]. 

e side o h is bisected by B c in o. [For universally, if from 
an ang e at the base of an isosceles triangle a line be drawn cut- 
ting the altitude and leg, the segments of the leg are to each 
0 ler as the upper segment ot the altitude to twice its lower 
segmentj But the ordinate through Q, the middle point of be, 
must also bisect b h . &c. 

Cor, 4. (Fig. 4.)__Let / be the point in which the perpendicu- 
lar froin e meets a B. li i is parallel to A B. For drawing i 1 
parallel to A a and cutting BE in r, this parallel is trisected in 
r-, and from the sinularitv of the triangles E I /•, B m r, B E is 
also trisected m r. the triangles B r 1, Erf are similar. 

• • 1 B and E 2 are parallel. 

Scholiuia.—ln assigned solution of the preceding problem, 
the base ol the given segment is always one of the extreme sides 
o the triangle ; and the other extreme is the chord of the arc 
intercepted by the tn.secting lines. But if the given segment 
contain an angle of less than 60°, its base may be the middle 
ti 0 ail inscribed triande, having its sides in arithmetical 
inogression. And from what has been established, it is plain 
how we may construct that triangle. Let « x (fig. 3) be given as 

Ivp ® triangle, in the segment a B a . Then 

e lave e, tlie middle point of the arc a x. we have P, the 
opposite extremity of the diameter c c P ; and we have « P, 
But we have seen (Cor. 2) that « P bisects the radius B c in y. 

, therefore, w ith the centre c, and the interval of the semiradius, 
we describe a circle, its occurse with a P determines the point 
y. . . wp have the diameter B b, and its ordinate a A, one of 
the extreme sides of the triangle ; the greatest or the least, 
point of intersection of the described circle 
itn the line a P, through which we draw the diameter. 
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Prop. 11. Piu)blem. (Fig\ 3.) 

In a given circle to inscrihe n triangle, who«e sides shall be in 
aritUmelical progression, and their (‘.ominon dilierencu equal to 
a given line^.’ 

The solution of* this problem also is obvious, from what we 
liave establislied in solving the former. For there we have seen 
that A is the common diiTercnce of the sides, and (Cor. 2) that 
E N is equal to radius. Therefore, given the radius and common 
dift'erenco of the sides, we can construct the liglit-anglcd triangle 
A E N, having one of its sid^s inscribed in the circle, its hy- 
potenuse V 4 N equal to radius, and its altitude A equal to the 
given common diflereiu’e. This line A z produced gives the 
greatest side A a ; wlience we have the other two. 

Sclioliiini . — W henever the given common dUrerenccis less than 
half the radius, vve may find two diiferent Iriiuigles to solve the 
problem; for either of the unequal sides, A E or A i\, may be 
inscribed in the circle. It is plain that A .-j; is a. maximum, when 
equal to half E N ; that Is, that the semiradius is tlie greatest 
possible coimuou diirereuce of tile sides. 

Putting uilily for radius, the triangle of whose sides tlic com- 
mon diftereuce is a maximum, is 

\/ 7 -f- I \/ " 7 - I 

LJ ^ > *.) • 

the cosine of whose middle angle is And it. imiy here be 
hrielly remarked, Unit in tlietwo did'erent Uiau^Ies, whose sides 
have any smaller common ditlerence, hall' thesnui of the cosines 
of the middle angles is yMso, the sum of the two least angles 
is the supplement of the sum of the hvo greatest; and is the 
t/iird part oC the ditlerence betweim |lu; sum of the greatest and 
the sum of the middle angles : just us in the l/iaiigle 
\/ 7)1 ,'7 ,'7 - 1 • 

'/ ’ V ^ ~ 'T ’ 

the least angle is the complement of the greatest, and is third 
part of the uitfcreiicc hetwiam theitther tw". 

Many other and curious properlies o: these triangles might ho 
stated ; but we must hasten ai piesem to other matter. 

Ihioi*. III. (.lug. ti.) 

If on the same base A a there he two isosceles triangles, 
wliose vertical angles A II a, A hi a are as three to two ; and 
from the vertex of the smaller angle lines he drawn (K 'I', 1.5 t) 
trisecting the common base; these lines will trisect (A h a) the 
arc of the circumscrihing circle on which the greater angle 
stands. ' * • 

Dent . — Produce the altitude E o, and let o c — » hi.* Draw 
e. A, and produce it t,o f. 15 T trisecting the altitude of the 
isosceles triangle 15 A e must bisect the leg A e in I). Draw D d 
parallel t6 c E; also the radius A cutting E'l' in w, and D d 
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in n. Lastly, from the centre r, and parallel to A E, draw c Y 
meeting E T in Y ; which point we shall prove to be in the peri- 
phery of the circle. 

From the similarity of the triangles c m Y, A ?u E, c m : A ni 
:: r Y : A E, 15ut we shall prove that c m : A m :: A r : A E ; 
and that A r = c Y. For the triangles c in E, m n 1), being- 

similar, (' m : m n :: c : D ; that is, c vi : ^ :: c E ; [y 

r m ; A ;// c 15 : e. JUit c E : E c :: A e : A e on ac- 
count of the bisection of the angle f A c by tlui line A EJ. cm 
: A m :: A c : (A c) A E. lint we hav(i before seen that c in : 
A m :: c Y : A E. c Y =: A r, and tlie point Y is in the peri- 
phery. Eut the angle h c V being ecpial to h E. A, that is, to the 
third part (jf A E a, the line E T Y tiisects the arc A h a in Y. 
Q.E. D. 

Cor. 1. (Fig. G.) — If froni;>, the ])oint where A c meets a E, 
the line p d be drawn to the middle point of Alg and be pro- 
duced on each side to meet the periphery in fC and ([ ; the line 
(C(l pq is the side of an ecpiilateral triangle inscribed in the circle 
A and il' the lines Ea’, \i (j be produced to nie('t tln^ 

circle A E a e in in and the triangle E. m ii is an (‘(juilatoral 
triangle inscribed in that (drcle. 

For lh(' triangle A p E is isosceles [for angle p A 1'^ == c A ]J 
+ E A E = E E A 4- J E A E = E E A = A E p]. .-. p <1 is 
perpendicular to A E, and bisects the parallel radius r a per- 
pendicularly. c’ (] is th(‘ side of an <:(|uilati'ral triangle, of 
which Y 0 is the altitude. Now drawing the lim‘ A c, it must 

pass through y [for^^ A e :=: a E A //]. A ?/ is 

parallel to pd; and E y, the hvpot(U)usc of the right-angled 
triangle E A //, is) l)isccted hy p d. Ent it is also bisected by 
Y X. .*. E y and (C u bisect each other in o, /<: Ey // is a 
parallelogram. the angles re E c and q Ii c are each of them 

dtr [for (C Ji c a’ M y y li h = Vy y Ji — x q E q q v = 

30*^', and in like manner, y Er q li y +' j/ li I) ^ c' yE + 
ayE = q j/x = d'trj. inVj n is an Cfiuilateral triangle 
inscribed in tl:e circle A E a c. 

Cor. 2. — The are 1^ (C is the third part of A (V E, and By the 
third part of A a E, i\)r cc V y l)eing an etjuilateral triangle, 

arc iC Y ™ 2 a' x. But A \ — 2 Ha. /. a Y — A Y == 2 E. 

/. &c. In like maimer y V H- A V r=: A Y y =:= 2 E y Ikc. 

Cor. o . — If from c be drawn a jiarallel to A a, meeting A Jiin 
kf and Y E in /, Y / is the third part of V Ji. l\)r the triangles 
r E and c z k are each of them isosceles. k li = diameter. 
13ut froip the similarity of the triangles k I E, c / Y, Y / : / E 
r Y : k E :: 1 : 2. ts.e. It is plain that .c;: must ent oil* another 
third part of E Y. Also, that r k = Y y. 

Cor. 4. — Producing A c and A Ji to meet tlie circle A E a c in 
r and -s the chord Jil r is ecpuil to A a ; and the semicircular arc 
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/ B « is bisected in a. For angle A E « = E A r, the triangle 

A E being isosceles. .-.An — E r. But arcE f and 

arc E s = arc t s = = quadrant. • 

Cor. f>. (Fig. 7.) — If B /'be drawn parallel to A E, it is equal 
to E c. For drawing /’ g parallel to th-i axis, and meeting A E 
ill g, t g = g account of the equality of the angles g Z /', 

g / Z. •’. / g + B c, or Er, ~ g '/. + E Z = B /’. 

Piioi*. n,. (Fig. 7.) 

'flic same things being supposed, E r the segment of the tri- 
secting line intercepted lictvveenthe two circles is the third part 
of EX, the segment of it included in the circle A E <i c* 

Dan . — Draw A n, making ihe angle E A n — A E,r, and 
catting E X in llu: triangles E A //, A hi t being identical, 
A n — E r = E X. I»ul li X trisecting A n, and being parallel 

to rt )i, trisects A n. . A s licing equal to 'f s X ~. But 

A s, and s X, = .s r, the angles at the liase of the triangle 

A s r being c<pval. [ For angh' A r s z=: = A Fie. But it 

also ecpials A hie -I- hi A r. angle hi A r — .X hi c. .•. angle 
r A s, or hi A n — hi A r, = A hi \ — a hi c = A E c = A r .s]. 



Cor. — Drawing n r c, r r — "j-. For the triangle a r X is simi- 
lar to A hi n [for angle n r \ A Eo.and angle rX n r=z EAo]. 
a r /• X, and .'. r n — hi r. .'. ^cc. 

Sc/iofliiiit . — It is |)Iain that .1 n Insects Ij // i^ o ; since Ao = 
Ji 0 , and the angle Ji A i/ is a right angle. . 


Piioe. V. (Fig. 7.) 


The same things being supposed, if then:, be drawn ti diameter 
of the circle A hi o c perpendicular to the axis, am! meeting the 
circle A B a h in T, the line E 'I' is a t. ngent, andvquul to E t, 
the line drawn from E to the point, where : Z produced meets 
the circle A hi a c. 


For (t Z passes through /,, the centre of the circle A Eo c; and 
the triangle Z i: r is isosceles, and similar to the triangle E Z r. 

c Ti : r Z c Z : r /r ; that is, c li ; c T i T : c the 

angle c T' Ti is a right angle, and E T a tangent. E !■ — 

(c hi . hi h) = (-/ . 2 E a) = (hi J . E /) = lUk .-.-E T = 

Et. ' \ . 

Cor . — Hence it appears, that ifcT E be aright-angled trian- 
gle, in wiiich fruiu the 'right angle the {lerpeiidicular T I; is let 
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fall on the hypotenuse ; and if with c as the centre, and the side 
c Tas radius, a circle be described, and another circle, with /, as 
the centre and the remote segment /; E as radius, intersecting 
the fo.rmer in the points A and a ; the angles A E a and A B a 
are as two to three, 'fhat tlie ciralcs may ijiterseeX, the side rT 
must be more than half the hypotenuse ; or the angle f E T must 
be more than oO®. • 

Phop. VI. (Fig. 8.) 

The same things being supposed, the lino Y x, joining the 
point of trisection in the arc A I a with the point in which the 
other trusectiug line meets the circle j\ E a c, is a tangent to 

the circle A E«e, and is equal to Y ?/, the chord of arc . 

For tlm line A Y is a tangent at A, the angle « A Y being equal 
to = A E tf. .*. A Y, or Y y, is a mean proportional 

between E Y and X Y, that is between Vjy and x i/. the tri- 
angle ?/ Y X is similar to the triangle Y E//. .’. Y r = Y //, and 

is a tangent at x, the angle :: .r E being equal to K X r. 

Cor. 1. — Let there be drawn B in, B M])arallelto the trisecting 
lines ; and let <c q be the. base of an inscribed e([uilaterul triangle 
parallel to A a ; — then the arc in a' is the third j)artof.s a r, and 
therefore in q the third part of .« A r. For the triangles Y E y, 
?/ Y X being similar isos(^eIe.s triangles, the angle I'j Y ,r (stand- 
ing on the arc z n r) ~ F Y ?/ — Y F >/ = li nt n — ni B n., 

arc z a r n a B — '2 h n. But arc n a B = semicircidar 

arcB h — h n. arc z a r =: B b — 3 bn. — bu 

s= b q ~ b n = n y, or in a\ 

Cur. 2. — B m is ecpial to // ;■ ; and y r ])as.ses through k, the 
cpntre of the cirlle A li a c. I’or arc. B A in = B A Y q- Y nt 
= B rr y + B /' = ; n if. .'. B nt ~ r >/. But we have seen that 

X y =? a If. A y bisects nX perpendicularly. .•. angle a hy = 

== «,E X. And angle a k e. — a 12 A. angle k e = 

A E X. But the sai'nc is the value of the angle which r y makes 
with the axifi. For the sum c)f that angle and Y E /> = Y /■ y 
w A E ~ A E Y + Y li b. r If passes through k. 

Prop. ATI. (Fig. 9.) 

In the produced diameter of a given circle x\Brt/q let E be 
any point whose distance Irom the verte.x is less tiuui radius ; 
and from E to the extremities of the normal diameter, let there 
be drawn the lines E B, E /I, cutting the circle in the points 
m and //. Eeti'i be the point in which the lines 1)?/, dm cut 
the axis ; andjwit!' the centre k and the interval k E let a circle 
be described cutting the given circle in the points A, a. Then 
the angle A E « is two-thirds of the angle A B n. 



1824.] connected tvitk the 'Trisection of an Arc. 1^3 

Dem . — Draw the radii A c, A k. The triangle c k D is similar 
to the triangle f D E, each being similar to'd n D. E e, c D, 
c k are in continued proportion, that is, E c, c A, c k. the 
triangle c k A is similar to c A E. angle c A /c = A E c = 


But angle A‘ r b, or A*B a, 


c A k c k A = 3 c A k 


=; 3 A E t'. angle A B o = 


A K a 


Piioi*. Vlll. (i'ig. 10.) 

If the angles A E a, A e n Ife two-thirds if'spcctivoly of the 
angles A Brt, A b a, and if there he drawn from E and e the 
lines E T, p t, each making an angle of :10'^ witli the axis ; these 
lilies meet each other in the pcri])hery of the circle A b, 

Dem . — Tile lines E T, <• l trisect the arcs y\ B*i/, A b a 
respectively in T and t (see Cor. 1, Prop. III). Let the line PIT 
meet the circle again in C, and draw flic ordinate C t. The 

angle C B r = 00° + ~~ [for C B A = C E b + BCE = 30° 
+ — manner, the angle at b subtended by 
file ordinate drawn througli the point in which c / again meets 
ihe circle is e(|ual to ()()° -i- ^ But the two angles 60° -p 

and 60° -p are siqiplcuiental to each otlu;r, the angles 

and — being togetlnu’ ei^ual to 60°. Tliereforc, the for- 
mer angle ^60° + -■^) being equal to C B c, (he latter [j0° + 

must be cijual to C b c. the ordinate di awn through the 

point in which a I again meets the circle coiheides with C c, and 
r. I meets E T in C. 

Cor. 1. — The sum of the angles A c, A c E being 60° [as 
they aie respectively the thirds Of (wo supplemental angles], it 
follows that the angle E A c = 120-' ~ C e. ^Iherefore a 
circle described with the centre c and ladius r C inust circum- 
scribe the triangle I'j A e. And in that circle P. c is the side of 
an equilateral triangle. 

Cor. 2. — Producing A a to meet (he circle A E D c in </, the 
angle A E </ = 30° -P A E a. For angle c E A = D E d, each 
of them being equal to C E A . .*. angle d a ~ D E <; = 30°^ 
But angle A pj </ = t/ E « -p A E u ■= 30° -P A pj a. 

P’rom the jirinciples which have been listablis'he^ vve.-shqilld 
be warranted immediately to iider the folIowiiiV propdsition. 
But I think it expedient to demonstrate its truth indepeiideutly 
of the preceding theorems. 
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Prop. IX. (Fig. 11.) 

If E e be the side of an equilateral triangle inscribed in the 
circle whose centre is c, and A h any chord intersecting it per- 
pendicularly in 0 ; assuming f) a equal to A o, acV drawing the 
radius c a z, I say that the angle’at the pefiiphcry A E e is the 
third part of the angle at the centre a c z. 

Draw e r perpendicular to E c, and thertifore equal to radius. 
Then a b = e r [for drawing r s perpendicular to A 0, it is plain 
that a h = 0 s = e r]. Since therefore the three lines e r, o It, 
c D are equal and parallel, the lines e c and r 1), a c and It I) are 

parallel. angle c c z = r T> ft A K e = “ c c z, or 

AEc, = :^-. Q.E.D. 

I here dismiss the subject for the present, probably for ever ; 
yet not without a hope that some other (|ualiHed person may he 
induced to pursue the train of investigation, which I have 
pointed out. I have hazarded the expression of my opinion, 
that it will yet lead to the trisection of an arc by plane geome- 
try. I even suspect that 1 see how the triscc»ion of tlie arc 
A ed (fig. 10) may bo derived from the trisection of the arc A h a. 
But I must resign it into other hands. 


Article VI II. 


Ot! the Crt/sta/fhic Forms of Artificiitl. Salts. 

By H. J. Brooke, Esq. FIIS. 

((\Hthtital'JroTii p. 

' Pcrritloride of Carlton, 

I AM indebted for these crystals to Mr. Faraday. Their 
planes, although very brilliant while inclosed in the bottle on 
whose sifles they have been deposited, soon become dull on 
exposure to the air.'. I have not found them 
cleavable in any direction, but a right rlium- ^ r—- 

prism may be regarded as their primary i p ~ \ 

'' / c >L 


prism may be regarded as their primary j p ~ \ 

P on M, or M' 0' ^ 

P one IB) 40 ;»*■ w i 

Pon/i })0 0 \v"' ■ i 

* eon A JoO 20 \ ■ ^ 

MouM' 122 0 ^ 

Mon A.,;.. 119 0 

Mat late of Cobalt. 

These crystals, which I have received from Mr. Cooper, may 
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be cleaved with ease parallel to the terminal plane P, an d less 
distinctly parallel to IVI audM' of the annexed figure. 
an obliquo rhombic prism appears to be its 
primary foni/:' ^ 

P on M, or 109® 

P on A 122 

P on r' 10(> 

A on . , 131 

M on A 128 


31' 

20 

20 

20 

40 


i M 


Hence 




M Oil M' ?7 20 

Acetate (f Barj/tes. 

From the crystals of this salt witli which Mr. Cooper has sup- 
plied me, it appears that the primary form is a jiglit oblique* 
angled prism. There is a bright cleavaire 
parallel to T, one less bright parallel to M, 
and 
these. 


ail indisliiict one 

perpend icula 

M on J\' 

. .. 14G° 18' 

M ou T 

... 118 rj 

M on d . . . 

... IH) afi 

(1 on (L 

... 12(> 8 

3’ on /' 

. . . 100 80 



Article IX. 

Apparatus for j>roducitig l/fstauftDiCous Light. IJy tlie llev, 
.) . C^iinniing, MA. l lvS, Prolessor ot Chemistry iu the L ni- 
versi ( y o 1* ( ’a nibrid ge . 

(To tl\e Editor of tin; Atnai/s of fhilo'uqihf) 

HEAR SIR, tS‘24. 

In the early part of last l)ei*(?U'J)er, I e\hil>iled to our Society 
l3(3obeieiuor's experiment, of the iiiHammation ol‘ liydrogeu in 
atmospheric air by precipitated platina ; and from that time to 
the present have occasionally employed the same apparatus for 
producing an instantaneous light. The method I have used^is 
so simple, that 1 should not have tjiought it worth communicat- 
ing, if I had not biteri told that llui instrumentji made in J.opdon 
for this purpose lose their effect after a^ few exi^rtiueht^. 

Having removed the electrical apparatus froir^a \^)Ita^s lamp, 
I placed a fragment ()f precipitated platina between two pieces 
of watch spring, which are inserted into a cork fitting into a 
small test tube as a caj). The distance of the platina troiii the 
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jet is about three-quarters of an inch, and a small wax taper is 
fixed about half an inch beyond the platina. 

The only precautions I have found necessary are, -to replace 
the ciq) immediately after each experiment, ancb-.o employ a 
pressure upon the hydrogen of not- less thandive or six inches of 
water. With a pressure of nine inches 1 have never failed in 
producing the same effect from platina foil of -^y-irr 
thickness, by using the precaution of keeping it in a closed 
tube ; but when the thickness of the platina foil was 
required to be previously raised to nearly a red heat. 

The experiment of the aphlogi'stic lamp may be exhibited to 
great advantage by employing either precipitated platina or 
platina foil suspended over the wick, instead of wire, as origi- 
nally proposed. I am, dear Sir, truly yours, 

.1. CuMMlNG. 

P. S. 13y the kindness of our late Woodwardian Professor, 
Mr. Hailstone, I have been favoured with some fragments of 
titanium formed in iron slag, for the purpose of ascertaining its 
place in the thcnnoelectiic series ; which I find to be between 
platina and silver, but liave not as yet been able to determine 
its precise situation witli respect to the intermediate metals. 


Article X. 

On the NnttaUite, a new Mineral from Jio/fon, in Massachusselts. 

By H. J. Brooke, Esq. ERS. See. 

(To the EilKor of the Annah of Fliilosophj/.) 

BEAR SIU, ’ 1824. 

I HAVE received fia»n my friend Mr. Ileuland a small specimen 
of a mineral from Bolton, in Mussachussetts, brought by Mr. 
Nuttall to this country. 

It had been named elaeolite, I suppose from its exhibiting a 
play of light resembling tlmt which is frequently seen in the 
iettstein from Norway, and from its colour generally approaching 
to that of the same mineral ; some fragments are, however, 
nearly transparent and colourless. On examining the crystals, 
wliich are imbedded in carbQuate of lime, I find that they differ 
both« in cleavage^ and lustre from elacolite, and that they are 
much sober. ' >\'icy present the form of a right stjnarc prism 
which may be jf^ogarded as the primary, w ith cleavages parallel 
to its lateral planes. The lateral edges of {.his prism are replaced 
by single planes, but the terminal planes are imperfect. 

It is softer and much more glassy in its fracture than scapolite, 
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for which, on account of its form, it might be mistaken, and 
does not resemble any other mineral with which I am acquainted* 
I have, therefore, named it Nuttallite, out of respect to the 
gentleman brought it to (his country. 

I hope ati some future tyne to be enabled to describe it 
more fully than I do from the minute crystals my specimen 
contains. 


Article XL 

Repli/ to Mr. JTem/oiv's Ofi.ici rations ou Dr. lierger’s Account 
of the Isle of Man. By .1. F. Berger, MD. > 

(To the I'^ditor of the Aunah of Flii I osophi/.) 

SIR^ (U’ncva^ March 9, 1824. 

Bkinc engaged a short time since in some, researches at the 
])ublic liliraiy of our city, I tlu-n; met with tlie second part of the 
fifth volume of the Transactions of (he fleological Society of 
London, the 27t]i nitich; of wliich is entitled Sup])lementary 
Observations to Dr. Berger’s Account of (lu; Isle of Man, by 
J. S. Ilcnslow, l'.s(j. MGS. Unless I deceive myself it is the 
business of him whom a criticism especially concerns, either to 
protit by a reasonable and impartial criticism, or to animadvert 
upon that which is not true, or dictated by (In* malignity of 
envy. 

The charge of having published a nuanoir from “ loose memo- 
randa,* is of so gravi; a nature, that i'lr. llenslow ought to have 
satisfied himself that it w as w<dl founded, or tt> have named the 
persons from whom ho received (he informuJion. t' If Mr. II. had 
taken the trouble to write to me upon this subject,, I should have 
replied, witJiout in any way discouraging a i rilicism upon a pub- 
lished memoir, that I had remained in the Isle of Man' only from 
the 1st of .Tune until the Sth of July, bSl I, :ind that it was on my 
return from Ireland to liOndon, in the ijeginning oUli^lS, that I 
drew up the memoir jmblished in the, second volume of the Trans- 
actions of the (Jeologicai Socicty,from notes actually made on the 
spot; and with the exception of Mr. 'I’homas Webster, Draughts- 
man to the Society, I liave no recollection that any member of 
the Society ever saw these notes, for no opportunity of showiim' 

‘ After having finished, as nnicJi as depended upon myself, the geological cxaiiiina.tion 
of tins Isle, fearing that niy notes ongihally written iif pencil, le/ ohlTtpated, it 
occurred to n\e to fix the plumbago upon the paper by a process \i\l known to artists^ 
by moistening witli a sponge dipped in milk, the leaves of my bookj^whicli I unsewed, 
and which from that time were hoxc sheets. 

f AV qntd Jhlsl autkat^ iic qiftd veri non audeal dkera 
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them presented itself. Mr. Webster obligingly lent me his 
assistance in preparing the ma^ and sections which accompany 
my memoir,* but it is true that _ did not consult him on subjects 
which.were not in his department. J 

It will be readily conceived that,l had not^themVims of ascer- 
taining whether the southern part of the chain of mountains is 
placec in my map of th© Isle of Man two or three miles too far 
to the east, according to the opinion of Mr. llenslovv (p. 48.jj. 
This fault may exist, and probably is not the only one. 1 
regarded this document merely as a geological map, without 
absurdly pretending to dedicatent to geographical engineers.f 
I will only add, that, in ray opinion, it is better as a topographi- 
cal map of the mountainous part than those of my predecessors, 
and that in publishing his own, Mr. 11. has not rendered ininc! 
useless, or superfluous. 

I must confess 1 was surprised on reading (p. 482), that I had 
omitted to mention several formations of rocks, being persuaded 
that I had inspected them all, with greater or less brevity, except 
those which are volcanic. I was fearful that some lURjuestion- 
able trace of volcanos, either extinct, or in activity, had escaped 
me, but I was not long in recovering from this ap[>rchension, 
by observing that my critic, and I do not attach the same idea, 
to what is called a formation of rocks, and that ]\]r. 11. applies 
this term to objects which are of very secondary imj)oi tanee. ]; 

Mr. llenslow has found granite in aitii in otlu;r places than 
those which 1 liave mentioned, and he lias also (raced its course 
further in anotlier direction (haii I hav(> dune. Hut did this 
require for its narration more than throe tpiarto pages ? 'fheruck 
called »T('y«;rt(7t(',§ by those who adopt the principles of Werner, 
is remarkable in this respect, that being composed of the remains 
of ancient rocks,|it expresses a formation of modei u date, which 
is supposed to have, occurred by dejxjsition, rather than by chc- 

♦ 1 have publk'ly nckiiowhd^t'd nsy obligation to liini. 

+ I had tljcn only a Miiipk* pocket coiupabs to make use of in going suceessively 
from one mountain to another. 

J I am opinion that in (ieognosy the trnn Formation may he detined to be an 
ahsemblage of curtain rocks or miiuTal matters, which appear, according to their 
geognostie relations of posit urn, to he contemporaneous or nearly so. 1 am at present 
acquainted only with the following : t 

1. Formation of Primitive Pocks. 

Transition Rocks. 

.3. Secondary Hocks (Floetz). 

4. - — Alluvial Rocks, or matter. 

T). - Volcanos. 

L leave it to those ^yho are more capable than I am, to determine whether what is 
called the iresh-w Ty; limestont should be added to the most recent members of the 
third formation, of whether it is actually a distinct formation between tlie third and 
fourth. ‘ y 

§ Professor Jameson, by translating the first purl of the (ierman name into Eng- 
lish, has rendered tlie pronunciation less harsh, ^ 
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mical action. Althouf>h it not always easy to distinguish tlK^ 
schistose variety of this rock from argillaceous schistus, it may, 
however, be effected either by a glass which magnifies consider- 
ably, or byVthe blowpipe, which converts the greywacke into 
a frit only, I while the argillaceous schistus fuses ; this is 
lUidoubtedJy the efiect of the* duxes naturally mixed with it. I 
believe also that tlie mean specilic gnjvity of this rock is l ather 
greater than that of sclii.st(3se gn-yWacke. The. natural decom[)o- 
sition of the latter produces a sterile sandy soil, but little suited to 
vegetation, on account of the readiness with which water passes 
lliroiJgh it; while, on the contTarv, it is retained by the plastic 
property of tile decomposed argillac^eous schistus. l/astly, tlio 
relative positions materially assist tlie travtdling geologist. I 
iiod carel’ully weighed all these distinctive characters at. t lie time 
of arranging my memoir on the Isle of Man. I lim e allotted a 
considerahhi space to this transition rock, ami I find no ri^ason 
intlui siipjdementaiy ol)scrvatio!»s oi'Mr. Ilensiow, \\ Inch iiidnces 
me to alter my opinion in llii.s respect. 

Mr. ii. gives so nuiistinet an idevi of llu* rock \\hie.li ebarae- 
terises what he* terms tiu' ‘‘ <[nartzos(‘ distriig/’ that. I shall tak»* 
no fiirtlu*!* ii(*l.ice of‘ it. 

I am pleased to l)elie\e. that the circnmsei ijd.ion of (lie lime- 
stone country is mole corrte.tly (racial in Mr. llenshiw's map 
than in miiu' ; hut the ditleriaKU' is not assuredly \r*vy sti iking. 
Witliout attaching loo much valu(.‘ to a con j{'clure, 1 m.iy in([uire 
(>f Mr. If, how lu; sujjpo'^es (in* htderoga.aicous siihslaiices 
which an.' found in amsgdaioui.> ha\(‘ hee'ii rormed there.* 

I now airive at my “ great mis'aLe'' (p. that ofliaving 

supposed that the* whole. cMentot the '^tham*- i)i‘ i.angness wa^ 
(•(un[)osed ot a eoie;lomerute of ipitua/ pc hhies • )‘)s(‘ly atun'hed 
togollicr. This error on mv part m;i\, p<‘r!r.,,j \ist, and i 
thank Mr. 1 1 . tor liaviiig ammad\a*i l<al upon it ; I )iii lummiu'h 
ilis[)wsed tol)elj(oe, that (he ruck wliiclc acetadin to M|-. ii 
t'orms the gr<.ater part »•(' it, ougiit to hi* c died ‘in los^ 'Iv'N ' 
waeke, ratlnu’ than argillae<M>us ^elii^tu'^. 

Mr. ileiislow mistiif dmn *. l> J.)), liiat 

i/// ///c ////(UW/Z liet ween Seas let and P /iv;i>h e^ npieii h^. a 

bed of amygdaloidal trap. I meiilum, oii tlie i:o\, I hi* two 

plae(‘s in whiidi I had oh.served tins iock..{ 

* It wi*ll known Unit soini* omicst’ siili-iTiUu-. wm’u*]i are ol' a iVlahle ;itu 1 ili-liiM'n* 
nature, often disappear hoin tlie paste in whieli tj jy were im*l{».-Ned, i)y the aetioii t)i’ 
atiijosplifric agoits. 

*t 1 owe it to trutli to .state, lluit not luivitifi; coiradi’ted the l ireuit of this istlnnus, a-'^ 
vny eonipanitnis may yet remember, 1 bad some doubts, \sbieb wen* rei)ii>\evl h\ .U i-. 
W'ebster, us to cobniring my map uniforoily, us has aelually i>een tlone. I'lit I 
lit tlie same lime to remark, that I do not say hi the li\\4 <.f my tlia^tiu i^tb- 

imis of Ijangness im utin ltj eomposed (d’ this eonsd‘»t’^H*rale. 1 eonhiVl myselt'to p/ ne- 
I'al statements, wliieli are not ineorrect. The small c\tent of ilie Istl.Yus of L *oinn. .s, 
compared to that of the whole isle, oii^ht, perhajjs, to disarm the exTrenie severity of 
my critic. » 

+ Kaal-Farane and Oomwell’s \ralk, two pla<*c.s tliat separate Scarlet Coiut 
from the entrance of Coolvash I5ay. present an iinsiratihed hed ot‘ aniyyilaloid, that «jvfr- 
lies the limestone itself.’’ ^ 

i\eio ^rries^ voc. \ ii. i? 
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Conformably to the general opinion, I have in my memoir 
given the name of Cinragh to the flat conntry only, situate to 
the north of the group of mountains in the Isle, for 1 had never 
heard that this name was applied to the lourbitses the moun- 
tainous countiy ; the flat country which 1 speak of,tnaving been 
long used in agriculture, 1 thought it suflicicnt to state the 
opinion of a respectable man (Jlishop Wilson), relating to the 
trees which they procured from it especially more than 2() 
years since. I have preferred to make known, by characters 
which are^ I think, unequivocal, the use and profit that the agri- 
culturist now derives from the ifiarl which is also met witli in 
this district below the sandy soil, to the subject, into the details 
of which Mr. 11. has entered with sulUcient minuteness. The 
discovery of elk bones andofeartliy phosphate of iron in this soil 
is unquestionably interesting, although it docs not possess any 
thing which is very extraordinary. 

With respect to th(! shingly beach situate a little to tlic north of 
the sandy hills which I have marked in my map by the name of 
BaUa-Chirryiit Jli/ls, Mr. Ilenslow exclaims against the annual 
increase which 1 assign to it, from the assertion of several inha- 
bitants of the Isle. But lias he not frequently had’occasion to re- 
mark, how little the accuracy of ftxpn.ssions used in conversation 
is observed; and was not the maunea’ of staling this assertion, 
which I iwidenlv considered as an cxaa'geration, sulliciimt to 
undeceive any ck^ar-sighted ])ers()u 

1 have now finished a liasty examination of a, criticism, which, 
is undoubtedly rather prolix and inflated. 1 shoulrl have sikuitly 
profited by tlie truth wliich it may contain, if it had not been ol 
an injurious nature with rcs])eci to m(‘, for it tends to induce the 
belief that I leave little , respect for truth; besides whicli, Mr. 
Henslow’s suppkuueaitary observations to my memoir have been 
published in the IVinsactions oi'a Society ofwhicdi 1 am myself 
a member. Unique Suiiin. 


♦ SoiiK* u;o so far ns to say tliat the incrouse is no h'ss than two yards in a yt*ar 
J will add that I wrou; ni] nictnoir \ipon (he Isle of Man ill a foreign lanj^uat^e, and 
without the ahsi^stanee of any persoji. 
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Analifaes of Books. 


pi 

. ^ Article XII. 

I Analyses ov Books. 

A Selection of the Geoloftcal JMcnioirs ^contained in the Annnle^ 
lies AlineSy together ir/th a Si/noptienl Tnhle of Eiiui valent: 
Formationsy and AL BrongnlarE.s 'Talde of the Classi/ieatii)// cf 
Mixed Hocks. Tninslatecl, willi iNotes, by H/T. do la Boc.hi^ 
Esq. ERS. FLS. AKiS. ike. • i.ojulon, Svo. |)|). 336; 

and 11 Plates. 

When we ouiupare tlie small spaca; of time dnrini;' wliicli 
j^eolugy has been pursued as a science of influclioii, witli the 
(luantily of information that we now posses.^ oi'ine si impure of 
the <>*Iobe, or at least of that portion of it w hit'll is oj>en to tlu.^ 
cogni/ance of man, we cannot (ail to perceive, that the pre^gress 
of geology in the migliLy march of Lmwvh'd'j^e witnessed liy the 
])resent century and the latter part of tln^ precf'ding one, has 
been fully coiumensurate with that- of llie* kindred si'itmces of 
Mineralogy and Chemistry. The principle's ol“ gt'ological 
sedencej liave been, te.) a great (;\lenl, distiiu'tlv ('stablisheel, and 
are now applying to the? e.\\auuaath)u of lhe‘ physical structure* of 
almost every part ol tlu; earth. The geological Ibatures of‘ snutli- 
<ini luiro()(.‘, and ol’ tin* British Jslcs, liave bea n most diligently 
investigated, — though with re‘.s[)(‘cl to theses alone* mucJi yet 
remains to be accomplished — and the kuowledgp^ tlnis gaimal 
has lieen enijilovcd witli tin* grialtsl advanlagi', m the coinp;i- 
rison of* them with ihosi^ ol'olher ceunlrii '. 'lUv n'siiits have* 
been given to the. world in a. numt'rtuis sa tie.-^ of memoirs, in 
aimo.st every language of Ihiropt , but prinei[Kdly in I'Vrnc.h and 
in (jcrinan. IVoui those in the former ianguage, published in 
die Annalcs (h’S Alines, a work conducted bv, tin* (o'neral 
t.’oiincd of Mines at Paris, Air. de la, 15eeb. h . in thi.^; vohnm* 
performed an acceptable serviciMo Ihni'^li I'vn »gists, l>v seha-l- 
ing, witli solium abbrevration, a. M-ne*'' "i die more, nnpmtant 
papers His own eminence as a )l.); 4 i.'^t i,- i sulih leiit <jua- 
rantee for the quality of the vvoik: aii(1 we shall tlieridiut,* i-.online 
ourselvi‘s to a lirief analysis of its coiil(*nts; appending to tins, 
however, his translation of M. BrongniarEs ‘‘ ^Noliee on the 
Alagnesite of the Paris Basin/’ of whieli vve purp^isfsl to havt* 
given au abstract in the Anna/s, some lime sinen.' d he umk 
commences witli Mr. de la Bi*(‘lu/s v(*rv UM'ful S\noplieal 
Table of Equivalent. Formations/’ givim^- the* s rtl the 

various rocks in English, breach, aiid(ierman, ai^d to wjiich 
are subjoined the svnonyines of certain individual ^;eulogisls 


' Se« Annuls-, M. S. \<il. iv, ji. Ssn. 
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where these differ from the terms in {general acceptation. Mr. 
de la Bechc, we observe, gives the new red conglomerate/’ 
as tlie c(piivaleut formation to the rothe-todte-liegende,” 
placing the latter between the alpeiikalkstein (ma^-iiesian lime- 
stone) and the porphyr gebirg'o ol^vefersteip (iiewCed porphyry, 
porphyre du gres rouge), which is succeeded l)y the coa* mea- 
sures : and in the |3rclace we find the following observation on 
this subject With respect to the identity of the new red 
conglomerate with the rothe todte liegende of Cermany, it may 
perhaps be right to mention, as discussions have lately taken 

5 dace on this subject between the Rev. W. D. Conyheare and 
yfr. Weaver, that the e.on glomerate usually termed new red con- 
glomerate, ill tlie neighbourhood of Kxet(‘r and Teignmouth, 
seems closely to resemble the rothe todte liegc’ude, as has been 
already stated by Pi of. Ihickland ; the maguesiaii limestone is 
unfortunately wanting in that country, or at least has not been 
described, thougli traces of it are mentioned by iMr. t\)nyheare 
(Outlines ofthe Oeology of Itngland and Wales, p. oOS) at Samp- 
ford Pevereli, in Dcvonsliire, fur beneath that roeh the (lerninn 
rothe todte liegende is always described us oecnniug/’ 

The next article is M. lirongniart’s Table ul ilu*. Classification 
ofthe Mixed liocks, IVoiii tlie Journal des Mines, which we are 
glad to see in an English dress ; for, with tln^ exception of Dr. 
Maccullocli’s, we think it the only uscdid arrangeiuent of thosti 
important substaiu es that has yet been devised : thongh v.e are 
also ol’ opinion that a eondiiimtion ofthe two might he idfected, 
with some addili(iiis, per]iaj>s, iVoiu M, de Ce()idiard\s new 
Charackteristik der Pelsurteii," which would be preferable to 
either. We would ]ik<wvis(* suggest to some inincralogie.al geo- 
logist the jiropriet) of determimiig a series of the Ihitish rocks 
according to th^' elassihealit)!! of ]\L Brongniart, and of publish- 
ing a table of thoii- localiti(‘s. . 

The memoirs fiu’ii tlu^ Anuales des Mim s tlu‘n sueci ed, ami 
are as fbllow's ; — Cioologicai Sketch of the (’oat District ol 
Suint-Elicnne ; by M. Ht;uuier (with a geological map). 
IMemoiv on the (leographical Extent i>f tlui Ibirmalion oj‘ tla^ 
E'nvirons of Paris; liy M. d’Omalius dM lalloy (with a geological 
map). Ivxtract ol‘ a iVI('im.;ir on the Possibility ol* causnig hicsli- 
Water jVlollusca' to live in and Afai'im^ Molluscie in 

Fresh-Water, w'ilh geological Ap|di(‘ations ; by M. Deudant. 
(Jn Clabbro ; by M. \\)i\ Bueh. Memoir on the Mountain ot 
Rock Salt at (Jardoua, in S[)ain ; by M. P. Louis (fordier. 
Observations on the I’oriiiatious of Ancient (ivpsum oc'curnni: 
ill the Alps, mvrticularly on those considered as primitive ; jni^- 
ceded by'^^wv Pact}^ relative t<j the Transition Hocks of that 
Chain ; by^M. Biochanl de Abllier.s (with a lithographic map, 
sections, ixc.) tJeologic/al Sketch of the Thuringervvald ; aiul 
on some Basaltic Mountains of Hesse and Thuringia ; by M.(h 
lloff. Report on the Tin of l^eriac (dep, of the Loiift. Infere.) ; hv 
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Messi'f^. Junker and Dufrenoy. Considerations on the Place 
that the Granite Rocks of Mont Rlanc and, other central Suni- 
iiiits of the ought to occupy iu the Order of Anteri<^n'il y of 
the priniitivj^i Series; by M. B. de V^illicrs. Memoir on the 
ficology of ihe J^ii f irons of i^ons-lo-Saunier ; by M. (^harbaurt. 
On the relative Positions of the Serpejitines (Ophiolites) Dial- 
lage Rocks (I'ai])hotides), Jasper, 8 lc. in some jvarts of tlu', 
Aj>enciius; by Ah.^x. Ihoii^ni'art (with lidioi^rapJtic sections, 
\c.)- Gil l^A^ssil \ egeta])l{^s traversing the Beds of tlie (‘oal 
,Me:e^nres ; fjv the Same ' wnh^ a hthogi’a.p.hic lU'iiU. ui’tlu} (.'lad 
'dine of‘ dVeuil, mso' S>. Ev> in'v.i h.> Stems of large 

\ ‘?gt tal)les ). vm t!ie ('*fa,! .‘viiiu f ;ht‘ Ihisin ed* tlie 

i\vtyioii; by OL r«itiee. on (im 4 ie<‘lie_;v ot fho 

\V(‘s{ern Pai’t of the l^alatinate ; hv AK ds' Ih»miiird/ On tlie 
Zoolugi('>al Oharacters of fhorinations, v\nh (hi- S ppheat ions ol' 
liicse Characters to tiu; Determination of sonn* Koeks of the 
Chalk Pormation 5 by A. lirongniart (with a litln)g]a|)hi(‘, jirint 
of oiayanie- remains, and aiioifmr (d* iIk' Alonlagne des I'is)* 
Notica? on th(‘ Mart/; by A*, de I>onnar<l. On tlu^ tkdeareo- 
Irappeau lAninatioiis ol the southern Pootofllu^ bombard Alps ; 
l)y A. Ih’ongiijarl. Notiiamm ttie Magnesite oftln' Paris Basin, 
and ol'the Position of this Ru(‘k in otlnu* iMaees ; hy the Same, 
(with a plate (.)!' siaiions). ( )l)s{'rvat ions on a Ski'tcli of a 
(ieologi<‘al ATup ot‘ Pranee, 1 Ih‘ Pass-lkas, and nel<gbbouring 
(hmnliP.’s; by M. d’Onialius (rilalloy (with the ma[)). On the 
Geology of the, Ihivirons of Si. Leger sm‘ Dheiine (de)>. of the 
Saonca.ml Poire); by Al. Pevailois. 

In Ins of* Ivpnvah nt t\>i!uations, Air. dcOa I>(;chi^ lias 

inserted the mnsc ludkalk ami (juadersandslein oi (I(‘rmany as 
^eparattOormai ions, in (uder to shof.' tiie (.tpiniiais at [)r(xs(iut: 
mtertained on tin* subji'ct b\ soinc e.-aitineutal* gisjlogisls, who 
consider tin- iiiuschelkalk as dislmet from our has ; and (aaiiceiv- 
ing it. to be of some impoita»u*e to d'/lenuine ifwran* f>rure not 
to add tw'o new formations to onr seeomia>v i'!(',ks, lie has, in an 
/Appendix, subjoined to the aliove memoir^/ iln*. description of 
the muschelkallv and ([nadinsandst ein '/..en by M. l^luiuboldt. in 
Ills Isssai sur les ( iisement, des Kocht:s/ ami that inserted liy 
Dr. Bone in his Memoir on Gminany published in the Journal de 
Physiijue. 

W(^ jn’v.uN'ed to extraet M, P>rongniavPs iiotiee on Magnesite: 

The distribul ion of the rocks and minerals (mt.ering into the 
c,ompfjsition of t he crust of tln,‘ glolic, may be n^gardial in ditfer-* 
enl [loints of v iew, and the; dih’erent kuids of relations subsisting; 
betw cell these bodies siiecessively examiii/.‘d. ^ ' 

Sometimes w(i take a formation composed of cvllerentdcinds 
of rocks, Avhose epoch of formation is well deteriAined in one, 
place, and we follow it pi other parts of th(^ e;lohe, to sc('. if it 
pn/serves the same position, and to study the mineralogical mo- 
ditications ft experiences : this point of view is pvindpalbf geo- 
logical and mineralogical. Sometimes we study -a 
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simple or mixed rock, of a certain nature, and following it ia 
clirterent places or in the different formations in which it occurs, 
we examine at what epochs it has been deposited oi the surface 
of the globe, what are the minerals and rocks wit!^ which it is 
associated, and wliat peculiarities *it presen‘ls in each of these 
epochs, 'fhis [)oiut of ;view is principalh/ iiiineralogical, and 
secoodari/t/ geological : it is as productive as the first in general 
results, and consequently as proper as it to discover the laws 
which have presided at the structure of the earth, and at the, 
formation of the minerals that enter into its composition. 

It is under this last point ot‘ view that I shall consider the 
mineral which I have nuaitioned by tlic name iMagnesite. 

The following are the minerals to which 1 give this name. 
I disting’uish them in two principal S(U'ies, which may one day 
!)(' s('parated into two species wdicn w'e sliall leave observed 
sufliciently essential characters to establish tliis distinction. 

Plastic magnesite (mugm^site plasti(pie), composed of 
magnesia, si](‘x,and water, without carbonie, acid. 

I here com])rihe the magnesium, so improperly named ecume 
de IMer, that of tlui environs of Madrid, tliat of the eiivivons of 
l^iris, tliat ot'Salinelle, <h‘part!uent ol thc (lard, Jkc,. 

Serpeutiiuj might, from its com]U)sition, almost bo rederred 
lo ibis spi'ci(^s ; but it is distinguisluHl from it by its minevalogi- 
cal (-haracters. 

2. bdKerve.^ccnt magnesite (magnesite* (diervescente). esseii- 
tiallv com])Oscd of magm/sia ami carbonic acifi, sonudimes asso- 
ciated with \ory variable prropcrrtions of sil(*.x and waU^r. 

We mayr( ler to lliis division tlie magnesite fd’ Hroubscliit/, 
in Moravia ; those of Piedmont, of the Isle of Klba, of Ikiumgar* 
ten in ^Silesia, of JStyria, Si’e. 

Having ina({e known, as far as it appears necessary, tin*, 
minerals 1 incimh; under tins name, I shall now" descrihe the 
j)ositioii of tin* magm site of tin* Paris basin, and present the 
union of;i tew facts ;ind <)])servations in orchu* to complete tlui 
geognostic history eff these minerals, tlu^ principal object of this 
notice. 

Pa rlsifOf 

[ first observed tin* prc'seiuM? (d’ magiu site in rather exten- 
sive beds at (Jouloiniuicrs, 12 h^agiu's to ll\c bk of Paris, and 
alterwards rpiite close to the latter town : I shall describe this 
.varie ty and the circaimslaiices of its jjositioii with some detail, 
as 1 sliall afterwards employ it as a type ol‘ comparison with th(3 
same giineral, f/nuid in other positions and in other places."^ 

The lurrg^/esite ofVJoulommicrs, intlie pares!, specimens, for 
it is (sften i^bxcd witli other things, possess the fullowdng cha- 
racters : — ■ 

I 

* I am indcl’.teU I'f, ^Icrimrc for tlic knowledge of this magnesite. lie wa*: 
struck witli the soapy unctuosity of a stone which he found at (joulonfiiiicrs, and hav- 
ing brought it to me, he put me ia the way of discovering this mineral in the Tan'^ 
basin* 
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Its masses are soft, smooth to the, touch without beiuo' 
unctuous ; its powder is rather hard. 

It easily absorljs wattu* and swells out considerably, becomes 
slightly translucent, and forms a short solt paste, rcMnubling • 
jelly. ^ ^ 

It does not oflcrvcscc with acids. 

Exposed to the action of a porfcelain furnace (at 14(F of 
^\"edgewood), it hardens, exfoliates a little, but does not suffer 
any other alteration; it does not show' tlie slightest trace of’ 
fusion, either in its thin pieces or on the surface; it however 
becuines rough to the touch, and hard enough to scratch steel. 

M. Eerthier has analyzed <his magnesite, chosen from the 
])urcst masses, and has found the Ibllowing ingredients : — ► 


Magnesia 2 la) 

Silex 

Water 2()*f) 

Alumine (H-1 


b!)*4 

'Dui inugnesite of (youlomufun’s o(‘curs in masses, which, 
hy th(‘ir schistost'. stnicturci aiid thiimos, sho\v iln'y belong 
to thin beds. 

Its colour is wliitisli, mo^t comnunily pale gr('y ; it has often 
a roseate tint, but it loses that and its grey colour in the lire. 

It. IS asso(‘iated with hrownish and rcaldish chert (silex come) ol* 
a very scale fracture ; it is ietimatoly iimtt'd with it, and j)eiUi- 
trab's into all its cavities, and even ijito its mass ; it is also very 
frequently associated with Jiiarlj liiiie, stone, and then effervesces 
and becomes |)artly fusilile. * 

This magnesite oc'eurs in Ihiu lu*ds, inbn’pvsed hetvvi'cn beds 
oj‘ inarly limestone and ( aieareons mail, ii«*ar (^)uloiiiiniers, on 
the right of llie road, eiiti'iiiig thr t(wvn on l!n* Ihnis sid(', in a 
small lull liaving a north ami south direction , and which having 
heeu cut. to form a canal, exposes Os inti ^tiui'lifre and tlui 
following smies of rocks, hegunmig wi'n tile uppi iuost.. 

“ 1. A I)ed, composed of sdieeon liiiicslone, the iniddh; ol 
whicli is of wdiitc and cellular chcri (^il(x\ come), and the (a)m-’ 
pact limestone mass tilled hy small shells scarcely deteriuiuahle, 
and hy larger shells, such as l/nuneus longiscatus, cyclostoiua 
mumia, &c. 

2. This bed rests on a bed of very irregidar thickness, of^i 
greyish fissile earth, resembling clay(;y marl, and which has been 
recognised to be an impun^ magiicsiUg i. e. mi^ired with./ailcairo- — . 
oils marl. > 

d. Then follows a bed of soft and friable ca!careoi/s marl, 
containing anolhei* small bed of niaenesite. 

4. A Ijed of calcareous marl without silex, beiiealh which is 
riiiother sifiall bed of brown imiuirc magnesite. 
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^^5. A thick bed of wliite calcareous marl subdivided into 
uiauy strata by marl beds, and by a bed of zoned chert (silex 
come zonaire), almost jaspic, without either shells or niagnesite. 

^^6. A bod about two decimetres thick, comiJosed of brown 
chert (silex cornd) in irreij:;ular nodides, but pi;.iiu‘ij)aKy flattened, 
d'hese arc tlie nodules tliat arc enveloped and even penetrated 
by the Parisian maguesilo <d‘ an isabella rosi^ate grey colour. 
It is sojnetimes very pnrc‘, does not e.lliavesc'e with acids, and is 
absolutely infu^ible in the heat of a porcelain fiiruaco. it is 
sometimes slightly translucent, 

7. These cherts (silc'x) are plriced on a bed nfjiard calcare- 
ous marl in nearly round nodules^ and containing c’.yclostoma, 
imimia. 

(S. Bcvieaih Is a thick bed of whitt'. calcareous marl, iViabh' 
or only splintery, and containing neither cheat (silex) nor shells. 

The total thickness of tlu' beds composing this hill is nine 
metres (about 29 feet). 

As this succession of beds and rocks is isolated, as no 
olluiV i'onnation is st'cn abovait, and as we do not know lliat (»n 
Avhich it i*(\sts, we can at most snsjied it.^ position by a (‘om})a- 
risoii of these rocks with those that resemlile them in llie Paris 
basin; but this is a presumptitjii diilicult to prove witliout the 
pr(‘sence of the organic iuu)iainN found in if ; now this characf i'r, 
which is so useiul in establisliing analogies bL'ts\('cn formations 
far distant from each otlua*, [»()sses>.(‘s all its value when it is 
nujnircd to determine the position of one lormation with respect 
to tlie otliers in the same basin : it may then be lii'n; employi d 
with jKufect safety, and geologists who admit these* ruhivS of 
determination, and who have seen the eyclost(.>ma niumia and 
fjiuneus longiscatus cited, have* immediately lecogni/cd the 
position ol the furinaiiou containing the magnesite of Coiilom- 
iniers. These sliell/,. arc not marine, one of them is (wideiitly a 
iVesh water shell, cotisecjiicnlly the magnesite be longs to a fi esli 
water formation, and tlie two s|)ccies ofsliells I have just men- 
tioned, hetvingas ye-t l^een only found in ilie middle IVcsli water 
formation, in that situated between the two marine formations of 
the Paris ba.'^in, w e slionld refer the magnesite of Coulommiers 
to tliat fvosli water formatio;! ; it forms part, as \\v, have else- 
wliere shown, of that Avliich we haMJ nanual siliceous him - 
stone. Tlie haril calcanams marls, mid the silex that accompa- 
iiies tlie magnesite, remind us of tlie siliceous and calcareous 
yliaracters of this deposit, and complete all tlie analogies. 

The magnesite having shown itself in a very distinct manner, 
butli as^to its t>mity and (juantity in the siliceous limestone of 
Coulommiei’s,/‘(lie rules of geology leach us that we should lind 
it else wh ere, ^h)y searcliing I'or it in this formation ; this lias in 
fact hapjumed. Jhucatediiig towards Paris, and at about two 


« 


Pcscription CKoloj;i(iuf deb Environs dc Paris, p. 38, arfd 203. 
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Iciigiies from (Joulouimiers, we observe Jiear Crecy the same 
rock with the same mineraloa:ical circumstances; i. e. the lime- 


stone so -ctdmpact tluit it resembles tlie fine compact limestone 
uf tlic Jura, the chert (silex), tlm clayc^y. inaj’ls, the magnesite, 
but less pure, and^hc sauK^ iVesli water shells. 


The short distance*< of tlu'se two places rendered thes(‘ 
resemblances very prcisumable ; but traiis])ortiiig ourselves to 
St. Ouen, close to [^lris, on tin* bank of the Si-uu' and at the 


foot of .Montmartre*, wij lied liie inagncsili' in a fiuination alto- 
gether similar to tlial of ( ouh.ynmiers ; the same limestone, fJie 
<amie ciuM't (silex), tin* same shells occur there ; tin.* |)Ositiou of 
tiui rock beneath tlie e:yi>suhi is tliere well determined. The 
magnesite is ImwcviU' less pure liere aud less apparent; 
traces of it only oeeur; tin sc* traces had lone since been 


obse rved. AT. Ann<‘t had rcmiarked tin: [ni>( in‘t: of inagnesite 
in the marls ot‘ Alonlmartn* ; Al. nay(‘n had obst*ived, more 
tlum thirty years siinag and had shown iiu* timtthe menililc <‘on- 
tamed it. Acov Urs 1 ^longs to tin*, fresh uat(*r Ibrmation 


bc'neath the gyi)smn ; it is probable* dial we should find this 
mineral eithe: m minute cjuanlitic's, or in small nmss(*s, in all the 
silict'ous limestoin* rocks uf tiiis sann* lonnation, such as those 
of Cham|)igny , Orleans, Septeiiil, I liave r('c(\gniscd it in 

a gresisti ('layt'\ mail w hich ac companies a silex rt'sinite of the 
('Uvirons of Alans, c<)iis(’nueiitly at more than 40 leamn:s l.o the 
W(*st of Paris, and 50 h'agiM's from tlie first place in wiii(4i I have 
lueniiom d li. 


( icologu'dl LarcnH)st(Ui('c.s aj ilic Majj^ncsife of dfljcrcnt l^laccsy 

rooijxtrcd irit h I lh)sr ihr [‘(UidfUt Mogucsitc. 

“ We shall find tins rock stiU furtfu'r distant, in a. basin se- 
parated from ours not only hv a distaiu**: nf mon* than 120 
leagues, Imt by cliains of nn.umtams w hos<‘*stru(‘t ure and nature 
are altcwgei h(.i- foreign to tln'M* which scirrouml cuir basin; now, 
It \'^ re marina hi 0, tliat. we find the mague‘'m with all the cireum- 
stances whicli accompany it in that paO of the l^aris basin 
where it is most pure.*. 

iAlagnesite lias long since been oo<e*i’ve(l at >*alimdlc, near 
Sommic*res, in the dt'jiarfment of Nn* Card, i)etw(a*n Alais and 
iAlontpellii*!* ; but its position has only been determined a few' 
)eavs since*, by the description Al. Alarcc*! deSiurehas publishc'd 
of it. 

It is tlien*fore solely to tin: remarkable analogy of this [joifi- 
tioii with that of ( 'oulommi‘:rs that J wish to call tin* attention 
of na,t uralists. Tlie magnesite of Saliiu^llo is .'>'‘,ljistose-Jike fhaf 
of Coulommiers ; it possesses the same colour, approaching grey 
W'ith a roseate lint, with tlie same tenacity; it absorbs vvater in 
the same manner; it ^ composed of llu‘ same ingn*dients, i. e. 
20 ])aits of‘ magnesia instead of 24, 51 of silex instead of 54, 
and 22 ot'water instead of 20. It will be acknowledged that it 
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is difficult to meet with more resemblance between uncrystallized 
inincvals, wliich occur at more thvm 100 leagues IVoin each other, 
and if the iiiineralogical species cannot be here determined by 
the forffi, it is sufficiently so )jy tlie composition ; tjie analogies 
drawn from its associated mliierais, and it? positron, are the 
same ; it is mixed witli nodules of chert/ (silex conic) which 
resemble oiir inenilite ; it' is accompanied and covered by marly 
liuKistoiie containing fresh water shells, consecpumtly it belongs, 
with tliat of the Ihiris l)asin, to a caIcar(M)-siliceoiis fresh ivaler 
formation. 

Ilut magnesite, i. e. this stone essentially composed o(‘ mag- 
nesia, silex, and water, occurs in many other places dispersed 
over the surface of Europe, and consc(}uen11y [)Iaced at great 
distances •from each other. Sometiim^s we are.* ac<[uaintcd with 
its mode of occurrence, and tlion vve know that it is vmy diffier- 
ent from that I liuvc abovt; described; sometimes w(i are igno- 
rant of it, or at least we do but presume it ; but in all lluisc 
plates and in all these positions we shall see the magnesite to 
occur accompanied by the same mim*ral(\gi( al character's and 
llie sanuj geological cij cumstances (circonstam'.es g('ologi(jues);'' 
a consideration that imist not be confouiuh^d \n ith tin.* geologi- 
cal position (gisement). 

d'ho magnesite of \ allecas near Madrid is already known; 
for ill 1807 1 descriiicd, in mv Traitc de Miiieralogie (t. ii, p. 
102 ), its naluve and projanlics, trom the inlbrination obtained by 
the sj)cciineus rc’ceived IVnm Messrs. Suri'da, J)umt*ril, and 
JMieg, and ol' its jm'^ition IVuin tlie Mime specinu'ns, and the 
information of iM. Link, who took it lor a kind of clay; a very 
excusalile error at that tinue iM.di^ Rivero Jvis however studied 
the same places, and has eeiit me an iileai section of this rock, 
with a detailed flescriptioii which I shall transcribe aJmost 
literally. 

The village of Vallecns is jwo leagues to the south of 
Madrid; it is situatiul lower than tin* latter town ; an isolated 
hill, named the liill of Valleca'^, occurs near the village : before 
we reach llie top of this hill, we meet with small hillocks and 
excavations w'diich arise I’rom the workings of tlu' ma<giu.‘site ; 
the tour of iiiis lull mav be madi* in 2t) minuti'S. From observ- 
ing tlie locality, an idea is conceived of a gypsum basin on 
whicli the magnesian rock rests. 

Mf we observe the structure of tlie hill, we observe, ctun- 
iKCncing at the lowest purl, gyiisuiu with clay, wdiich belongs t(» 
the saliferous furmatioiisi .of Vilhirubia : this gypsum extends 
from the walls of Madrid to the junction of tlie river Javama 

* I kavc* liteyillv trunshitod JM. 15ron^niavt\s cxijnssion, t .sliouUl not liavc 

lived it iiiysfir in tlie srnin^ sinsi* ; iM. Urongniart only to iinjjly that it is con- 

stantly associated with eautin minerals, wiihout any rcicrciicc whatever to its geological 
or relative position. — (Trans.)’' 

+ New red or snliterous sandstone. — (.Trans.)” 
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with the Manzanares ; it is very distinctly seen near the hermi- 
tage of Notre Uame de la Tone, 150 metres (402 1‘eet) to the 
west of the hill of Vallecas, and near the canal of Madrid ; there 
then follovys a bed of reddish clay with nodules of tlilit (silex ' 
pyroiiiaqiieV Though the* inagn(‘site has not l)eeii observed 
immediately on the clay, yet M. de Rivero conceives that it 
rests upon it, because ascending towards the hill, the magnesite 
is found to follow ; and the Hint nodules are I lie same as thost^ 
of the magnesite. The magnesib^ occurs in very thick beds, 
coating flints which are disseniinated through llu/ beds: thes(i 
beds are cleft, and in tiui eltdis wc^ find asliotus tasbeste J^aiyy- 
ritorme), on which crystals of carbonat<i ol* lime aifi observed; 
they are also seen on llie niagiuvsitc*. This same deposit reaj)- 
pears close to Madrid, it may be oliserved as vv(^ le«,v(^ tiio bar- 
rilrc by the INirtello; tlio Hint is thr n* di.-scini.iaied in tlu'saimt 
manner. M. de Rivero has also iiud.with if. <tn ihv, banks of tlu.^ 
river Man/anares, opposite the king's villa ; il has also been 
fbumbut (5ibaiias, nim |(‘agu(‘s t(i tin* north of Madrid: the, 
author, not having visited this last |)lac(‘, is unablc‘ to describe 
its situation A thin bed of grc'cnish clav <‘oiitaiiiing very little 
magnesite is (diserved abovc^ tlie magnesite at V'allecas; tlum 
fellows a r('ddisli common opal (silex resiniti ) in beds of variable 
fhiekiiess, vmy fragihg presenting acru<t ormaiiganes(^ on sonu‘. 
))arts ol’its surfa(‘(‘ ; tins opal is worked lor gnu Hints. A very 
soft and nearly (‘artliy magnesit<* is ibund ab<.oo tins fragiltj 
opal. 

‘ The dilr’ereiit heris al)j).(' noticed by 31. de Rivero ocamr in 
the hill of V'allcKvas. dim to[) of tins hill couNtituies a |)lalforiu, 
on winch are Ibmid many iliuts, and pii < es ol’opal, wit li crystals 
of carbonate of ir(m ; cry^fals ot’ p^f ado-morpiious (piart,. liave 
moreover been obsi'rved, and li;ne la en taken io]‘f>])ai crystals. 

‘^‘Shells leave never iaeu met, vviih ijiVhis formation, ddic 
three n[)p(a' l»eds appear on the banks f)}* fbe Manzanares, as 
\\i) (put the gate leading to the I'sruiiaf. 

“ The author has abov(‘. stated, tliat m..gee.Ni(e i,-. niet with on 
the banks of tlu; livm’, and li' \\r. a'-« . ml toward.^ llte town, wo 
find l)(‘ds of greenish and I'eddisii ckiv . ofwinidi bricks are made, 
and above these, clays an alluviaNformal inr., composed of fine- 
grained sand, and lastly veg(itubl(i earth on the surface. 

“ dduis the magiu'site of Valhicas and (’abanas, near Madrid, 
]>o:ss(\‘sses tlie same temacitv, f/iesamc hardness, tiu‘ same light- 
ness, the same superficial roseate tint, as lhos(^ of Ckjulommitirs 
and Salinelle. It is (‘qually coinjJo.^ed of 2i) parts ol‘ magnesia, 
53 of silex, and 20 of* water ; it is ac.conipa>.ied,^ likft ouif^, l)y^ 
chert (^Hint. ?), winch also passes into its mass, l.»y comnnai opal 
(silex resinite), by clialcedon y, by crystallized (ju pt/, aifd calca- 
reous s)>ar altogether rffsembling those of our silii^eous limestone. 

It aH‘ords, certainly, no organic remains; but we know that these 
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rcmaVns are rare in the siliceous limestcuie of the Paris basin, ol‘ 
which our magnesite forms a part ; lastly, if it appears to (lifter 
by its position on a saliferous gypsum, mucli more ancient than 
our gyps-urn, and calcaiic grossier, it is nf>t covered by any rock 
which appears more ancient than tUe latter, and it ks like jhem 
in horizontal beds. 

If from Spain we traiir^port ourselves to Italy, to the foot of 
the Piedmontese Alps, we sliall find, at a short distance from 
Turin, the serpentine hills of Castellamoute emd [iautissuro, tra- 
versed in every direction by Vi-ins of magaie^ite uhieli is tenacious 
yet plastic, liglit, and with tlur roseate >uiji:'lii:la! tint whieli \v(,‘ 
have noticed in the preceding iiragiiesito. piiiiei[)al 
damental and chaiacterislii' comjiosition ap])ears to be sidl tiie 
same, i. e.,ui* magnesia, sih'X, and wattae Heit- Imwever \v(' ha\ e 
carbonic acid, which seems to indicatci a dilierent elnnnieal sjie- 
cies ; but its gm/og/rv// curf(/iislanfc^ are still the same. I have 
already noticed them in my memoir on ilu* geological pt^silion 
of th(^ serpentines, 

‘‘ The mineral no longer (xaairs in horizontal beds, or nodules 
interposed in tlui beds, but in innueiams veins, uniting in ('very 
direction in the midst of the s(.*rpeuline ; cln rt, common ojial, 
and jasper, presenting many varieti('s of lextiin* and (‘olours, are 
constantly and intimately united with it, as at (’oulouiiuieis and 
Salinelle. They leave Ixx'u formed own intlie midst of the niag- 
nesittu Tlfis circuinstauce of geological association is then 
remarkablv constant, cvi'n when the* geological position has n<» 
longer tlu^ sanu*. charaett r, and it is here w vy dilHufUit. It, 
appears to me well (3stal)lished, that tins niagiioita^ belongs to 
the serpeiitiiK' Ibnuation of tlnj Apennines, coiisef[uentlv to 
ancient rocks, nearly of tlu; transition rpocli. 

There are other examples ol' niagnesites, but the rarcunn 
stances of their geohjgical position are hess well known ; yet 
both whvit is known, and their c(»ni))osition, still very well agree 
with what we have stated of tlui preciuling. 

‘‘Thusthe plastic magnesite of A^ia Minor, known by (Ikj 
name of Kcuiiie de 3Ier, has all tlu! exterior characters of lliatuf 
l^ieclmont, and even that ol* Couloinmiers, with a composition 
that very slightly dilfers ; it Ipis, like it, the roseate superficial 
tint which also occurs in the magiie.sile of lloubricht in Moravia. 
But in tliis, the carbonic acid, which is in sonu' quantity, seems 
to establish a mineralogical dilference, the imporlancm ol* which 
is^notyet well appreciated ; tbe ])resenc(^ ol'silex norlules whicli 
pass into the mass, remiiuls us of an analogy in the gruA/g/rY// 
yircinnsiMuccs, which is rather remarkable.’^ 

(U)?ic/usinttfi. 

We shall confine ourselves to these examples : they are 
sufficient to prove tlic relations of formation which we wish to 
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establish between the inagiu‘site of the Paris basin and ilicjle we 
have just mentioned. Tlui maj^nesite in 'all, whether it be or be 
]i()t combined with carbonic acid, contains water and j.ilex; this 
last substa*ncc does not occur only in chemical combination with , 
the inagnei^ia, it also forms isolated masses, and whatever the 
mineValo^'ical ditltheuces may be that those varieties of quartz 
present, not only is its diiferencc all that is necessary to esta- 
blish the geological resemblances which we desire should be 
remarked ; but it may be said that thes(‘ varieties follow without 
interruption from the t)ldest to the newest magnesites, as the 
following table will show : — • 


f (’rystalli/xMl (piartz 
Parisian magiu\si1e ('luat 

^Scvaual varieii<‘s (»f opal (silfex resinite) 

Magnesite of Salinelle. . (’hert 

^ (Jrvslalli/ed quart/ 

.. xi 1 } t 1 h‘U/ ( sih^\ conie) 

Muom.site u. 

C S<‘veral \ aiietii^s of opal (silex i‘esinite) 

i- ■ /. ■% 'I ( C lialced( >n v’^ 

Magu;‘sito ol .Moravia. . -j w . r' i / a • ^ \ 

I W bile and gi(a:n opal (silex r(‘siiiite) 

r Cliert 
^ (lialcedunv 

Alagne^ite oi rKnluuuit < i7 • • a. , , . 

’ j \ arieln‘s ot (.pul (silex n‘siiute) 

C.I-.'SIh;)- 


“ IhjIoii.' 'j;ripli'';v li.ul ;V(|iun’ii 'u jiriii('i|)ks aiul I’ui’ls (he 
preCHion to which it has arriM'd, ’iie jucseiua' ol magne- 
site in tin? Ibii’is basin }i.el no oilier re.snl! ilian that of adding a 
mineral >|)t cie'^ to tlie list (;f iln, a* (‘or.taine(l*in our ^-ouniry ; but 
ibis fact iujW' pos'^esses aiojtnci intoie^t : it lias >erve<l to mute 
o|>sm’vat I Mis wim li were, it mav be said, i^ol.ilcd, ft inlonns 
ns lirat the magiu'sile b»‘ds \*i*re di'pooJtd on tin' siy'tace ol tin* 
vdobt' at \ei'v ditiereiii epochs, !‘M '-oniv (tlnjst* ol l^iediuont) 
belong to the nios! aneienl se(ll;Jl^•■^ ' i )( ks, -and olln rs (tnost.‘ ot 
Sahnclle and ( aiulonimiv rs) to the nrwesl stidnnent. (teiUary) 
rocks ; and yet wa* see thes.f* depnsil.^ accompanied liy lU'arly the 
same iycoia^j^ical c/rr(i/iis:ajircs. Such a remarkable constancy in 
the assot:ial ion of silex and magnesia, iAva» bodii's betvvemi which 
there is no chemical analogy, \wli ii\ tin: attention ol'gcologists, 
ainl may pcahaps coni rilinte to show us the origin ot these fle- 
])osi(s, as the ilnaanal springs t)| Itaiv dejiosing Iraverlme have 
])oinledout tlrat ol tlie Ireshw atc r limmyoina. V, is ;^^ill•^fp])ar(mtlT‘^ 
troni tlu: boseiii ot tin* (‘arih that the inpiiii arose: which depo-^ 
sited these rocks * for we lind in certain thermal ^vatei's traces ot 
all the ingredients of iheir conip(/sition : the mass ot water is at 
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presVnt immense in comparison with the matters held in solu* 
tiou; but these maltei's exist in it: they are deposited, us M. 
Bertliier has observed, at the waters of Vichy, St. NecUiire, &c.^ 

^ not only^ separately, but nearly in the same order, as* the calca^ 
reous and magnesian formations. The first dop9,sits, those 
which are nearest the spring, this aCle chemist tells us, art* also 
lliose most charged with peroxide of ifoii and silex ; the lime- 
stone, still ferruginous, then follows, and is the more j)ure and 
more separated from thcsci two substances, the more distant it 
is from the [)oiiii where the spring rises from earth; the carbon- 
ate of magnesia is tlie last di'positcd. 

Without wishing to establish any real resemblance between 
this succession and that of our rocks ; without w ishing to repre- 
sent that these! rocks, certain beds of wliieli show^ too clearly 
the characters of mechanical aggregation for tlujm to have been 
formed by solalion, liave been (le])osited by the mineral waters 
of the ancient w orld, we cannot avoid remarking that commenc- 
ing w'ith the chalk, w^e find a. series of rocks, the nature and 
succession ol' whicli are nearly llie same as those which M. 
Bertliier has observed iu the deposits from mineral waters. 
Thus, first, a new formation, i. e. a new emission of dissolved 
matter wxiuld appear to commence above the cJialk, at first cle- 
positing silex and iron, represented, one by the beds of sand 
and sandstone, and the other by Iht; iron ore found so abund- 
antly ill the d(![)Osils of lignites and plastic clays which cover the 
chalk ; s(!condly, llu! moK' or less compact limestone, acconijia- 
nied by iron and silex in the, lower lieds, and by silex in tlui 
uppei* beds; tlie inagiiesil.(^ also accom])anied by silex, wliicli 
still occurs in the lower gypsum beds ; this silex is ]»ailly 
soluble in alkaline licpiids, like tliat of the calcareous deposits 
of certain inim^ral waters; fourthly, tlie gypsum, tlu: most 
soluble substance (Sfall those w e have named, and which sliould 
be the last deposited^ 

We do not pretend to diaw‘any other conclusion from 
lliose diilejfent resemblances; but it appeared to us right to 
hazard them, if it were caily to engage the attcntio]i of chemists 
and geologists/’ 

From this extract the n-ader will be able to judge of the man- 
ner in whicli Mr. d(! la Bc'clit* has tjxeciited his task : and we 
will conclude by recommending this work to all stiuhmts <.t* 
geology; to wliom it will be highly useful, by enabling tluau In 
comjiare our own rocks w ith the similar formations on the couti- 
iie'iit which are d<;seribed in it. B. 


Ai/jwile.s tk’ (/him. tide Physique- t.xix.p. l.'U. 
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March 4 (coulltmcd ). — Sonic iurtlicr particulars of a case of 
Rneuinato-thorax ; by J. Dm y, i\l D. bllS/' 

Dr. Davy’s hopes ot l.hc favourable tcruiiualioii of the ca.se of 
Pu(‘Uinaln-thorux» in wliicli taypiin;- was ivsoitcd to, as described 
in the Appendix to Ins pajier m the IMiilosopincal 4'raiisactions 
h>r 1S23,"' had proved fallacious ; — the patient luid diet! ; and the 
object of <h(j pre.stMit pa[)cr was liiitdly to (h^tail tin* jirogress of 
liis disorder, and to give the exauiiuatioa of the air ft>und in the 
chest. 

About a month after llie dato at which tin* history of 
the case in the Jdnlosoplncai 4 ransactlcuis Icnnniatos, hydro- 
thorax supervmu'd, ^nid it wais hl;e\viS(* t‘ound that air was 
collect(‘d 111 the left ca\ity ot tin* che.it. A consultation brang 
held upon tlnv c.ase, a sc^cond opi'ration was di'termined on. Dr. 
Davy having e\i.)eri(‘nc (‘d inconvenience in iienet rating the in- 
tercostal spacig adopted the inetln»d of perforating a ril), ineu- 
tioned liy Hippocrates. Part ol‘ the. hllh rib was accordingly 
laid bare, by the scalpel, then bored through by a carpenter’s 
auger, and tin.* phnua penetratisl by a trocar : about fourlcmi 
ounces of clear fluid wa.re obtaiinal, containing albumen, ami 
a litth^ sub-carbonate ot' sinla, but no fret* carbonic*, acid ; tin* 
siicc.eeding pmtlinis, howawei', were nujiv. and nioi'e jiurnlent, 
and contained gas. d'lie total (puintitv nf j|uid thus obtained 
in the course of six weeks umounted*io iwcnt\ [unts. I5y means 
of a trocar and bladder air was ol/taineil liann the apml.ure at 
three several tiiiues ; and being iwamim tl* by lime water and 
])hospliorus ^vas found to consisl of iVoin 8S fo h() per cent, id' 
azotiy 2 to 4 carboinc acid, amid to owgmn 4'he ])atient 
was at first much relieved by tin* i.peiatiun, and s('emed to be 
rciiovering : l)ut he evenlnally h* t*a'»a- w'^rse, and diiaj ; evi- 
dently from the mere ejfects of the di.^order. 

On the exauhiiatioii of the hoiK’ after death mx ounces of 
])us were found in the right pleura: the right lung at first ap- 
peared luailtliy, but u[)on minuti*, examination a numlim* of gra- 
nular transparent tubercles were lound ilissiaiiinatiMl through it, 
4'he left lung was mucli condensed, so that it could not hi* 
inflated by blowing with a pair of double Ijellows attaclied to 
tile trachea; it communicated witli tlie jilLUira Jjy Uvo smalt^ 
openings, 4'lie heart was displaced, Juiving bi'eii thrown to 
the right side, olilicpiely on the spine. The bod^ having been 
opened in a bath, 170 pubic inebes ol' gas were collected from 
it^ containing 10 per cent, nf carbonic acid, and a little oxygen; 

^ cw last muiiler; \\ 30 V, 
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the 0 ?sidue being azote. Tins, Dr. Davy prevsuined, was atmo- 
spheric air, deteriorated by respiration, and altered by the 
absorption it had undergone while in the body, lie had found 
in the lungs, after death, in various cases, from 9 (o 12 per cent, 
of carbonic acid. • 

March 11. — A paper was read ^^'On the Parallax of a Lyric;’' 
by J. Brinkley, DD. FRS., See. In tliis paper Dr. Brinkley 
w'holly opposes and controverts the statements of Mr. Puinl re- 
specting the subject of his [japer, as given in the Phil. Trans, 
for 1823, and noticed in the Ainiuls for Septe))il)('r last, p. 22(). 

March 18. — The Lord Bishop* of Limerick was admitted a 
Follow' of the Society; aiul the name of the Ivarl of Orford was 
ordered to be inserted in its printed lists. 

A paper was read, entitled, ‘‘ An Ac(a)unt of Kxpenmenis on 
the Velocity of Sound, made in Holland. By Dr. G. A. Moll, 
and Dr. A. Van Beck.’' 

This paper commences with some observations on the New- 
tonian formula for the velocity of sound, as modified by La- 
place : and the authors then proceed to consider llie elfect ol‘ 
the wind on that velocity; which, in tlujir own experiments, 
they contrived to annihilate, d'hese expcrimejils were made on 
the plains of Utrecht, at two stations 99b4 feet distant from 
each other; and the velocity ascertained by dt^termiuing the in- 
terval between the Hash and tlui report (d’ guns by iri('a]is of 
clocks with conical j)endidums, dividing twenty-i’our houis inl<» 
10 , 000,000 parts, d'hci states of the baronu U'r and tliernio- 
rneter W'erc nolieed, and tin, humidity of tin; atmos])iiere de ter- 
mined by means of DanlcB’s livgronu ler. 'J 1 h‘ geiunal result 
is, that at the temj)er;nture of the velocity of sound is 
I089*7 feet per seeoiid. Various detailed tables of the ex[)( ri- 
merits and atteJidant circumstaiiees luc, ajuiexed lo tin; pa’pm*. 

March 25. — iNLijor-Geiieral Sir John Malrom, (rf'B. was 
admitted a. Fellow of the Society ; and a paper w as van], on the 
Geological Distnbution of* Fossil-Shells, in continuation of that 
already pitijlished in tlie Phil. Trans.^^^ by L. \V. Dillwyu, Fs<[. 

A lettt;r from Thomas Tn dgold, Ksej. (’ivil FaigiiuMa*, to 
Thomas Young, MI), h’or. Sec. RS. was likewise read : 
it contained an account of a‘ series of ex])eriments on Vwe elas- 
ticity of steel at diffenait degn ( s of temper ; describing the 
apparatus with which they were m.ide, and giving their various 
results. 

' April I. — -The reading was commeneed of “ An ln((uiry re- 
specting the liatnre of the luminous ])0\ver of some of the 
Lain[)yrvdes ; L.splcndidfda or Glow-wurni, Ij, Ita/ioa, or Idia;- 
fiy, and L. inr/llaca: by Twa^edie John Todd, MD. : commu- 
nicated by Sy K. Home, V’^PRS.” 

April 8 . — The reading of Dr. Todd’s, paper was resumed and 


* See //fiwfl/i for MarcJi. p. 1 77- 
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concluded. This paper commences with some general remarks 
on the various causes to which the luminosity of the lampyrides 
has been ^s^ribed ; the explanation of Macartney and Macaire^ 
that the light they emit is a simple product of vitality; being 
considered as the true one, ,Dr, Todd then proceeds to a mi- 
nute account of the apparent source and characters of the light 
ill the several animals ; describing the maimer in which its 
emission is affected by solar and other light, by heat, and by 
certain chemical agents respectively. In ilie I^ampi/ris splendid 
dulOf the light is of a hue topaz yellow colour, with a tinge of 
green, and is extremely vivi<f within the compass of a few 
inches, but does not extend its brilliancy far around : within 
that space the hour may be seen on a watch by its means. The 
light of the Fire-fly is of a pale yellowish tint, with i^ontimial 
Hushes of vivid light : its variations are not connected with the 
motions of the insect’s wings, nor are they produced, as some 
have affirmed, by the lVe(juent interveution ol* a membraue. 
This animal may be seen shining in full moon-light; which is 
not tlic case with its congeners. Irritants excite the luminous 
}) 0 vver in all ('ases, and disorganizing; suhstiuccs destroy it. 
Dr. Todd concludes that this power is solely aji effect of vita- 
lity, and that the light may be consideicd as animal Ughi ; 
being analogous to animal heat, which arise s from a power of 
separating heat from its combinations with matter. He adopts 
the liypothesis that its principal use is that of guiding the mah^ 
insects to the female, in the season of sexual (‘ongress : the 
males always ap))roach any light; and sometimes (veii the 
shining females of other specic.s, until they come very near 
tliem. The fact that the larvm and even the ova possess a. de- 
gree of the luminous faculty, J)r. Tfid<l iloes inU consider as 
militating against this explanation ; foi* vai ious^oigans arc par- 
tially developed in the eurlii r stages of many annuals, which 
are only to be used by them ulum arrived at their perfect state. 

A paper was also I’cad, ( iititliMl, A (\)Ui])aiis{>n of the Ihno- 
luetrical Measurement of Altitude with thai dViginlometry : 
by (Japt. hahvard Sabine, FIIS.” 

Tliis ])aper contains the detiills (d a coiuparatife mcasun*- 
ment of the lieight of an hill at Spilzbergen in July last, by tht' 
geometrical and barometrical methods: llic instrinmnts em- 
ployed in both operations, and in tlie latU*r fispecially, liad Ixani 
prepared with more than ordinary < ci)'e, and llie i>l)servaliojis 
were conducted with an attention to every eir(unnstane,e which, < 
it was conceived, might influence thc^^ stvieiness of the compa- 
rison, and sufficiently re[)eated to diminish at J(*asl tlig^slight 
but unavoidable errors of observation. Ifi the geciulcLiical iUt- 
termination, the base, exceeding 2000 feet, w as measured oti the 
frozen surface of a bay at the foot of the hill, fVofti wlieuce a 
polished copper cone fixed on the summit was visible : the ho- 
rizontal and •vertical angles were observed by a rejjuating circle ; 
Netv Series^ vol. vii. 2 c 
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tlie height thus found was 1643 feet. The barometers were made 
under tlie inspection of Mr. Daniell, with iron cisterns, as de- 
scribed by Mr. Newman the maker, in a recent^ number of 
the Quarterly Journal of the Royal Institution :* the one con- 
veyed to the top of the hill was stationary there sever al days, and 
repeated observations were made on egch ; the mean height de- 
duced from them was 16'40 feet and a fraction, being less than 
three leet in defect, when compared with the geometrical mea- 
surement, The height is deduced from tlie barometrical obser- 
vations by the method given by Mr. Daniell, in the Quarterly 
Journal. * 

The near accordance of these results will, Capt. S. hopes, be sa- 
tisfactory to those who are practically acquainted with the very 
ready muans which the barometer affords of measuring heights ; 
the doubt which had been thrown on its equal applicability in tlie 
northern regions, as in the tem[)erate and tropical climates, by 
the great differences which appeared in a similar comparison 
made by Capt. Phipfis and Dr. Irving, in the year 1773, and 
which are now shown to have originated in error of some kind, 
being wholly removed. 

The Society, on account of the approaching festival, then 
adjourned over two Thursdays, to meet again on the 29th of 
April. 

LINNnAN SOCIKTY. 

Dec. 16, 1823.— The reading of Mr. Murray’s paper on tlie 
Lampyris noctiluca was resumed and concluded; and the fol- 
lowing communications were read. 

ObservatioOvS on some of the terrestrial Mollusca of the 
West Indies; lly the IJ.ev. Lansdown Guilding, BA. FLS.” 
Among the species described in this paper were HeUcina ovci- 
denialisj corpore bvido, dorso teiilaculisque utris, oculis pm- 
minulis. — In moiitibus sylvosis Sancti V^incentii ; BhUhihs het- 
mostornusy corpore olivaceo-nigr’o, corrugato : pede subtus pal- 
lido : capite bifariam crenato, — In duinetis Antillaruiu ; 
viiilus stramineus ; "and Pupa undiilala. 

An account of some rare West Indian Crabs ; ” by the same. 
The Society then adjourned to January 21, 1824. 

Jan. 21. — Among the presents received at this meeting was a 
specimen of a new species of Cypriniis viviparus, from Dou 
Vincente de Cervantes, Professor of Botany in the University 
^of Mexico. 

A paper was read, On a new species of the genus Gadus : 
by Mr. Jonath^?n Couch of Polperro, in Cornwall.” This dimi- 
nutive sp?;cies, called by fishermen the Mackarel Midge, is 
only an inch and a quarter in length : its proportions are 
nearly thog/3 of the Whiting. 

The reading was commenced of u paper On the Natural 

■ Mr. Newnian’s account of these instruments will be fouiul in the last number of Uk' 
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Affinities that connect the Orders and Families of Birds : by 
N. A. Vigors, Esq. MA. FLS. Comiiuaiicated by the Zoological 
Club of tli« Linnean Society.” 

3. — Among the presents received, at this meeting was a 
Colle«tion of Plants, made fiy Lieut. Col. Wright, of the Royal 
Engineers ; during a journey through Circassia, Persia, and 
Georgia. 

A notice by Mr. John Hogg, of Norton, Durham, was read, 
stating that a fine specimen of Jo/co chrysactosj or Golden 
Eagle, was lately shot near thi? mouth of the Fees; being the 
fifth known to have ])ecu killed in England. 

The reading of Mr. Vigors’ extendeil paper was then resumed 
and continued ; and it likewise occupied the Attention of the 
Society on Feb, 17 and March ‘J. * 

March l(i. — The reading of Mr. V^igors’ j>a[)er was also con- 
tinued at this meeting ; and the follow jng other e(»mmunications 
were read. 

Description of Brif^hruta Secundi flora . Py Don h'elix A\ellar 
Brotero, Emeritus fhofessor ol Bolauv in tlie I’lhversity ol‘ 
Coimbra; For. Mean. ol‘ the Suci( ty." 

On the insect calletl Oislros by llu' aiicieul Gre(‘ks,aiid yls/Ars 
by the Romans. By W. S. Ma(‘[a‘ay, lys(|. FLS. (\nnmiini- 
cated by the Zoological (/lub of the l/uineau Society.” In this 
pa])cr, which may interest llie lovers of classical antiiputy as 
well a.s of natural history, Mr. iMac.Leav has procluctnl many 
interesting proofs that the (K^/nts of the ancients, 

“ -- cui nonien 

HoiiKinuiu cst, (iraii verti*rc voCiJiit ‘s.” ( t'no;. (Kor. II.) 

was not the insect to which the name is now' given; but a 
rabanus, Olivier first observed that *it was ditlerent I’roiu the 
of tlie moderns. I^linv uses the iiamtj I'abaaa^ ov tlu', 
MifMyJy, which Aristotle says is nearlv lelale'l to (K<traSj both 
being i?ja7rpog-6ev;icyTpa ; it cannot therefore' be t lie nualern (Ksh as : 
he also says that both are liluudsuckei^, uinch agices^wirh the 
Linnean Tabaai, but is wholly iuapphcable to tlie uioderii 
(Kslras, As the insect is too well kn wn liu its n^nne to huva* 
l)eeii forgotten or misapplied, there can be little doubt tliat the 
Ivatin TabaaaSf the Italian TabanOy SJianish Tavanoy and Freneh 
Taoa are identical, wliich latter name Moulfet gives us tlie sauui 
with the English .Breese, Clegg and Clirigm-, nientioiied hy 
Shakspeare, who, speaking of (‘leopalra, says : 

The JJri/e upon her, like cow in ./une. 

Hoists sail ami tties.” • ^ 

Some elucidation is also brought from Ib'^ner, and the /V»mC' 
theus of iEschylus, and it is observed that V^irgil describci^ the 
Af^ihis or (E.slriis as abiiiidaut and ncerba soaanSy vi'hereas our 
(Eatrus bovis is a rare and silent insect. Tiiey were first con- 
founded by Valisnieri, wlio has been followed by Martyn and 
others. It is inferred that Aristotle clid not even know the 

2 c 2 
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latter, from his assertion that no dipterous insect has a stiiicy 
behind. ^ 

I April K letter was read, from the Rev. W. V/liitear, of 
Harleston, in Norfolk, statin*^ that a Little Bustard had been 
shot, in December last, at Little Ctarton, iiu Essex*] He- con- 
siders it to be a curious fact that this bird, an inhabitant of a 
southern climate, should have been mot with in this country, in 
winter. 

A description was likewise commenced, of a Collection of Arctic 
Plants formed by Captain Sabine*, during a voyage to the Polar 
Seas, in 182o : by W. J. Hooker, lild), FRS. ifcc. Communi- 
cated by the Council of the Horticultural Society. 

Ap’i/ 20. — Sir T. Cery Culliim, Bart. iHiS. presented some 
sections ot‘ Pir timber, pierced to a great depth by the Sirex ju- 
vencus of Linnieus ; together with specimens of the insect itself. 
They were from llie woods of licnham Hall, in SulTolk, the seat 
of the Earl of Slradbrokc, where two hundred Scotch Firs 
have been destroyed by this insect; being bored through and 
through. The readiiig of Dr. Hooker’s description of the 
Arctic Plaids collected by Capt. Sabine was conthmed. 

A Catalogue of the Norfolk and SulFolk Birds, with remarks; 
by the Rev. Riivett Siicpiiard, AM. FLS., and the Rev. W. 
Whitear, AM. FI.S,, was read in part, and the remainder post- 
poned to a future meeting. 

/ooi.()<;K:An CM:n. 

We have hitherto been prevented from noticing this iiselnl 
association. Its first meeting wus lield in the apintments oftlic 
Liimean Society (»u the 29lli of November last, the birtli-day of 
our celebrated countryiaaii John Ray. The Club is composed 
of membc3rs of tile Society devoted to tlie study of zoology and 
comparative anatomy, and has been organized with the view of 
advancing the knowledge ol’ those sciences, in all their branches, 
under the sanction of the Society. This l)ody will not have any 
publications of its (vwii, but will submit all original communica- 
tions made t,o it to the Coiuicd of the Linneau Society, who will 
decide upon tliem as upon all other communications. 

Ikdbre the Zoological Club proceeded to the election of their 
ofliccrs and the other liusiness of the day, an admirable opening 
address, explanatory of the views of the association, was deli- 
^ vered by tlie Hcv. \V. Kirby, PR. and LS. who had been unani- 
mously called to the chair. 

. The folio wing' member^ were then appointed to form the Coiii- 
mitte6*anci OHicers foi' the management of the affairs of the Club 
for the ensuing year : — 

Joseph tjabine. Esq. Chairman ; J. P\ Stephens, Esq. Treasih 
rer; N. A. Vigors, Esq. Secretary}^ Rev, W'. Kirby; A. IL 
Haworth, Esq.; Thomas Horsfield, MD. ; Thomas Bell, Esq.; 
E, T. Bennel, Esq.; G. 31ilne, Esq, 
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The meetings of the Zoological Club, at which all thc^ieiu-' 
hers of the lanneau Society are entitled to be present, are held 
at the Society's apartments in Soho Square, at eight o’clock in 
the evening, on the second and fourth Tuesdays of cveiy month, 
throughoui the year. , 

ASTlfONOMlCAT, !^0(:i KTV. 

March 12. — 'fhe papers read at this meeting of the Society 
were as follows : 

A letter from Sir Thomas Jbi.sbane, Covornor of New South 
Wales, to 1’. Baiiy, 1‘isq. acRompaniod by Mr. Rumker’s obser- 
vations of the Slimmer Solstice 1H23 at Ihiramatta; the results 
of which are ; 

For the mean oliliquity of the Feliptic 23° .27' 44*39" 

For the latitude oftlie place of observation. . . 3:> bS 42*bl 

Also the mean of twelve months’ ineteorolugieal observations 
made at Paramatta between May, 1822, and May, 1823. 

A letter from Prof. Schinnachcr, cif Altona, including Mr. 
Hanson’s computations of the idemcnts of the comet of 1823, 
1824, from observations made in the month of .Ian. 1824. 

Two letters from Mr. Taylor, Jim. ol‘ the Royal Observatory, 
Creenwich ; the first containing the elements of the same comet 
as computed by himseli' from the (ireenwich observations of 
.lanuarv, 1824, using Boscovich’s method ; and the second, a 
comparison of anticipatory fqibomerides of the places of thus 
comet, from the elements computed .seviiially by Schumacher, 
t'arlini, Dr. Brinkley, and l'.iins(.if, with the Greenwich obser- 
vations. 

On the Rectification of the F/juaUuial, by J. F. bittrow*. 
Director of the Imperial t)bservatnry at Vienna. In this paper 
the author directs his attention to those .errors oidy which de- 
pend upon the placing and use of tlie instrument, which the 
observer himself must either be able to obviate or allow for ; 
and he therefore enumerates the greater pail, oi them, and 
jioints out means for their rectification. • 

On the Flilit.y ami probable Ac( maev olthe Method of ihiter- 
mining the Sun’s Parallax, by ol^servations on the planet Mars 
near his opposition; Ity Mr. Henry Atkinson, of Newcastle- 
upon-Tyne. In this paper the author shows, that in a series ot 
observations on Mars, taken with good instruments used in 
north and south latitudes, the probability of error is very small ; 
■and as the synodical revolution of Mars takes place in about 
780 days, that planet will bo 23 times in ojjposition^ before tjio 
next transit of Venus on the 8th Dec^ 1874. 1 Felice he infers, 

that if careful corresponding observations are made oi* each ot 
those 23 oppositions, the probable error would bo> reduced nearly 
4*790 times. The adthor concludes his paper by describing 
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what\Ue regards as the best means of carrying this method into 
effect. 

A new annular Micrometer by Frauenhofcr was submitted to 
the inspection of the Meeting by Mr, Francis Baily. This 
instrument is called by the artjst the snspetulfd circular 
micrometer, from the circumstance of its Appearing (in’ the 
telescope) as if suspendect in tlic heaveiis without any suj)port. 
It consists, in fact, of nothing more than a circular piece of 
plate-glass about one-inch in diameter, in the centre of which a 
circular hole is cut, of half an inch in diameter. To the inner 
edge of this glass circle a narro»v ring of steel is firmly and 
securely fastened ; and, the whole being put in a lathe, the steel 
ring is turned perfectly circular, and reduced to a very l/iiii 
edge, both at its exterior and its interior circumference. The 
glass, with'its steel circle, is then burnished into a brass ring or 
cap, by means of which it may be jdaced, when required, in the 
focus of the telescope. 

The advantages attending this construction are, 1 . The preser- 
vation of the circular form of the ring, as it comes from the 
lathe, without the risk of its being injured in attaching it to the 
telescope in the usual maimer: 2. In the use of steel instead of 
brass, whereby a finer edge may be given to the circumferences : 
3, in rejecting the metal arms by which these rings were i'or- 
merly attached to the sides of the telescope, from the unequal 
expansion of which (or any external violence given thereto) the 
perfect form of the circle might be injured, without being imme- 
diately detected: 4. In thus avoiding the obstructions which 
those arms might, in some cases, by their position, occasion in 
the observations of the passage of a star before it entered the 
interior of the ring. 

April 9. — i\t this meeting the following papers were read, viz. : 

1 . On the F.leml;n}s of the Orbit of the Comet of 1 823, com- 
puted Iroin Observations made at the Royal Observatory at 
Greenwich, by Mr. W. Kichardson, Assistant to the Astronomer 
Royal. These elements were computed by Dr. Giber’s method. 
The paper likewise co*itaineda comparison of his elements with 
the Greenwich observations from .Ian. 1 to Feb. 2, and in more 
than half the observations, the results of the elements did not 
difi'er from them so much as ‘1' in longitude, or so much as 1' in 
latitude. 

2. On the Corrections requisite for the Triangles which occur 
in^Geodesic Operations ; by Capt. G. Everest, of Bengal, Con- 
ductor of the 'I rigononietrical Survey in India. This paper con- 
jtain^d the solutio.’v of two problems by formulae employed in 
India sirtce 1819, and which the author thinks preferable to 
those g.iven by Al. Delambre for the same purpose. They 
require the usf merely of pocket logarithmic tables, with four 
places of decimals, of which copious examples were given ; and 
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the paper concluded by the application of these formulge the 
corrections of angles actually observed’ in the operations in 
India* : , 

3. On the Method of determining the Difference of Meridians 
by the Culitiination of the lyToon ; by Francis Baily, Esq. FRS. 

V , I^res, Ast. Hoc, This paper was too long to permit its read- 
ing to be completed at the present siting ; and we shall, there- 
fore, reserve our remarks upon it until it is concluded. 

tSeveral very valuable books were presented to the Society. 

0KOl,O(; lif AL sOCiF. TY . 

J\’h, 20. — A notice was n ad on tl\e Alegalosaurus, or great 
Fossil Lizard of Slonesfield, near Oxford; by the Rev. W. 
Buckland, FRS. FLS. President of the tleological Sgciety, and 
Prof, of Mineralogy and Geology in the lonvtasity of Oxford, 
&c. &c. 

The author observes that he has been induced to lay before 
the Society the accompanying representations of various portions 
of the skeleton of the fossil animal discovered at Stont'stield, in 
the hope that such persons as possess otln r parts of this extra- 
ordinary reptile may also transmit to the Society such further 
information as may lead to a more complete restoration of its 
osteology. ]No two bones have yet l)eeu discovered in actual 
contact with one another, excepting a series of the vertobraj. 
From the analogies of the teeth they may be referred to the 
order of the ^laarians or Lizards. From the proportions of the 
largest specimen of a fossil thigh bone, as compared with the 
ordinary standard of the Lacc^rta', it has been inferred that 
the length of the^ animal exet eded forty feet, and its height 
seven. Prof. Buckland has, Ihercfpre, assigned to it the name 
of Megalosaurus. The various organic remains which are found 
associated with this gigantic lizard form vfcry interesting and 
remarkable assemblage. After enumerating these, the author 
concludes with a (h'seription of the j)laff'S, and observations on 
the anatomical structure of such parts of the Megrdosaurus as 
have hitherto been discovered. * 

# 

ME DlCO-no rA N ICAJ. ^uei FT V. 

Veh. LL — Some observations were made on tlu; Acacia Cate- 
chu. A paper was also read, on a bark termed the Malamho 
Bark, lately imported from Amenca. 

/t/>. 27. — Some observations were read, on the alteratioiis^in 
the Pharmacopeia. 

March 12. — A paj)er was read, entitled “ Observations ou thjf 
Anthroxanthuni Odoratum ; by RovA:roft, Ksq. his Afajesty's 
Consul General at Peru : communicated by Dr. Bree, J'yesideiit. 

March 2(). — Some observations were made the Crotou 
Tiglium; by Mr. Popt!, of Oxford-street, 

A iril 4). — A paper was read on the Resina Acaroides, by Mr 

W , 3ollaert. 
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Article XIV. 

1 

felriElfriFIC INTELLIGENCE, ANI> NOTICES OE SL'RJECTS 

, •' 
CONNECTED AVITII SCIENCE. 

« 

I. The Lognyi *S!one in Cornxwll overturned^ 

(To the Eilitorof the Annah of Philosn/th;/.) 

DEAR SIR, PlyiiiO'ilh, April 18, 1824. 

Your geological readers will hear \''ith infinite regret, that the cele- 
brated Loi^nn Sionc in Cornwall, wliich has for so Jong a period been 
regarded as an object of great national interest and curiosity, and which 
has been visited by persons from the remotest extremity of Europe, 
lias within ^he last few' days been overturned by one of the Lieutenants 
of his Mn jest xfs xinxn/, now commanding a revenue cutter, stationed 
between the Lizard and Lands End, assisted by a party of his men. 
'fbe barbarous and wanton folly which could induce an officer bearing 
his Majesty’s commission to commit so unwarrantable an act, as to 
remove a great national curiosity from a position in which it had stood 
for ages, defying tlio hand of time, and alfording to the enlightened 
traveller an object of such singular interest, will, it is hoped, be visited 
with the severest displeasure of the Admiralty. In a tour through 
Cornw'all in the summer of 1821, I was informed by a cottager wdio 
lived near the spot, that an attempt w'as made by a party of seamen 
some years before, to remove it, but w ithout success. Cormvall, by 
this wanton outrage, has lost one of its most interesting monuments. 

I remain, dear Sir, yours very trul}% G. W. Harvey. 

IL The Jlalc ()f a Clironomrlrr varies with the Density of the Medium 
in xvhich it is placed, 

Mr. Harvey, I'llSK. has lately discovered that the density of the 
medium Jn which a chronometer is placed, has a sensible influence on 
its rate, in most caws producing an acceleration ^ when the density is 
diminished^ or a retardation^ tvlien the density is increased. In a few 
time-keepers he lias found the reverse tx> take place, viz. a decrease of 
rale ^frnm diminished density y and an increase Jr oin increased density ; 
but the forftier appears to be the most general eftect. Mr. Harvey 
has proved this to be the case, by an extensive course of experiments, 
and in which ho has subjected many chronometc^rs to pressures, from 
half an inch of (juicksilver to inches ; and in all cases has found, 
that if a time-keeper gained by increasing the density, it lost hy dimt- 
niJiing it, and vice ver.ui. A diflerence of density denoted by au 
inch of quicksilver, is sufficient to produce in many chronometers a 
visible alteration of rate. 

•The following are a few of Mr. Harvey’s results 

A pocket chronometer whL:h possessed a steady rate of -f- 
•i,ud«^r tliQ ordinary Circumstances of tlie atmosphere, had its rate in- 
ertased to + when the density of the air was diminished to a 
quanlityneprescntcd by 20 indies of quicksilver; and on afterwards 
placing it in airf of a density denoted by 10 inches of quicksilver, a far- 
ther increase of its rate to 4* took placC. On restoring the time- 
keeper to the ordinary civcumstauces of the atmosphere> its rate re- 
turned to + 2"*L 
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In another set of experiments with the same chronometer, Mr. II. 
placed it in a condenser, under an atmospheric pressure of 45 inches, 
when itspatp changed to — 4"-4 ; ani on increasing the density of the 
air to a quantity denoted by 60 inches of mercury, the daily*variatiou 
farther decltped to — 8"-2. 

In {mother remarkable expenment, Mr. Harvey found, that when the 
rate of a chronometer was + 23^*5, under a receiver having its air 
exhausted to a quantity denoted Iiy half an inch of mercury, the rate 
was altered to — 17 ^^*2, when the air was increased to a density cor- 
responding to 75 inches of quicksilver; the rate of the time-keeper, 
under the ordinary circumstances of atmospheric pressure, being 
+ ' 1 "' 7 . * 

Mr. 11. has, we understand, drawn from it several important conclu- 
sions. For example, that a chronometer constructed in London, 
nearly on the level of the sea, ould undergo an alteration of rate, 
from dilference of atmosphere alone, if transported to Geneva, to 
Madrid, to Mexico, or any other place, situated much above the level 
of the place where it was constructed. 

III. (Viehoiham JVatcr. 

Mr. Faraday has examined the water from the Orchard well at the 
above place, pint of this water yieldexl : 


Carbonate of lime . * . 1*6 

Sulphate of lime 11*5 

‘ - -- magnesia 121* 

— soda . . 3»’7 

Muriate of soda 97*0 


129*2 

Besides which tlie water contained a portion of carbonic acid ; and 
a small quantity of peroxide of iron had settled at the bottom of the 
bottle. By using two tests suggested Di. WolListon, this water 
was also found to contain small portions of nitric acid and potash. 

On adding sulphuric acid to a portion of this Svatcr, in quantity 
abundantly sufficient to decompose all the salts subject to its action, 
and boiling the acidulated water in a flask with a leaf of gold for an 
hour, the gold cither in part or entirely disappeared, and^a solution 
was obtained which, when tested by protonmriate of tin, gave a deep 
purple tint. Hence the presence of nitric acid, originally in the water, 
was inferred, ami that no mistake might occur, a solfition made in 
pure water of all the salts, except tl^^ nitrate found in the water, 
was boiled with some of the same sulphuric acid, and tested by the 
same muriate of tin ; but in this case no colour was afforded, nor any 
gold dissolved. 

The potash was ascertained to be present by evaporating a quantity 
of the water until reduced to a small portion, filtering it, and then add- 
ing muriate of platina in solution. Thrive pints of^the water, evapo-^ 
rated until about an ounce of fluid remaincrj, gave an a'^unfltmt pre- 
cipitate of triple salts of potash and platina. In cases whore small 
quantities of the waters were tried, it w^as necessary to let the liquid 
stand an hour or two after applying the muriate of pfatina, but the 
triple salt always ultimately appcared.~{ Iloyal Institution Journal, 
vol, xvii. p.HTO.) 
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^ IV. Detonating Silver and Mercury. 

Dr. Liebig has analyzed both these compounds, prepared by the 
well-known process of causing alcohol to act upon the nitrates of the 
respective metals. It appears from the experiments detailed that the 
substance combined witli the metallic bases is an acid, f.nd separable 
from them by means of the alkalies and metals,^' and they then form 
the detonating compounds.'^ To analyze detonating silver and mer- 
cury, 100 parts of each were mixed wjth 400 parts of calcined magne- 
sia, and heated in a retort, the products received were : 


Carbonic acid. 

From detonating silver. 

From detonating i 
25-H 

Ammonia . . . 

lii-i 

JOO 

Water 

7-2 

5 '2 

Silver 




Lo^s , 

2-6 

2*1 


1000 

1000 


The above are the mean of four experiments ; these give as the ul- 
timate elements. 


Detonatin" silver. Detonating mercury. 

Oxygen 23*39 

Hydrogen 3*22 2*34 

Azote 11-28 8-23 

Carbon 9 68 7*04 

Silver 41*00 Mercury 56*90 

The salts formed of the acid of these detonating compounds have 
been termed With potash, the salt formed crystallizes in 
long brilliant plates, which do not affect turmeric paper, have a dis- 
agreeable metallic taste, and detonate when heated or struck. It 
consists of 85*08 acid, and 14*92 base. The fulminate of soda crys- 
tallizes in brown brilliant plates, it is more soluble in water than the 
fulminate of potash, but resembles it in other properties, and is com- 
posed of 88'66 acM, and 11*34 of soda. Magnesia, barytes, strontia, 
zinc, and copper, ah combine with this acid to form compounds.— 
(Ann. de Cbim, xxiv. 294.) 


• V. Absorption of Air by Mercury, 

In our analysis of Sir H, Davy’s paper “ On the Electrical Pheno- 
mena exhibitevl in vacuo,” Annals, N. S. iv. 379, we briefly mentioned 
his statement respecting the /ibsorption of air by mercury, and its 
emission when the mercury is heated in vacuo. In Mr. DanieH’s Me- 
teorological Essays, p. 363, we find a different vie>v of the subject ; 
and as it is one of considerable importance, we now present that view 
to our readers. 

^ ** During niy experiments upon the filling and boiling of the baro- 
meter tubes, my attention was particularly directed to the assertion of 
' Sir H- Davji^ (Phif.' Trans. 1822, p. 74), that ‘ there is great reason to 
believe that air exists in mercury, in the same invisible state as in water, 
that is,*’ distributed through its pores f and to the disheartening fact (if 
proved), that absorption of air ‘may explain the difference of the 
heights of the mercury in different baromeVers ; and seems to indicate 
Uie propriety of re-boiling the mercury in these instruments, after a 
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certain lapSe of time/ It is with much diffidence that I am compiled 
to differ from the high authorit}^ of the President upon this interesting 
point : but t|^ere is one observation which I made, which, 1 think, 
nearly disproves the supposition. All fluids, which are known to ab- 
sorb air into l^ieir pores, invariably emit it when the pressure of the 
atiiios|Aere is removed : but upon an attentive examination of large 
bodies of mercury, variously heated in thetvacuum of an air-pump, I 
never saw a bubble of air given off iVoin the surface of the metal. Air 
will rise from the contact of the mcrcui*}^ with the glass in which it is 
contained, in exact inverse proportion to llie care with which it has 
been tilled, but it never rises fronj the surface of the mercury alone. 
Vw difficulty of properly filling a barometer tube, I attribute to the 
attraction between the glass and the air, not to that between the mer- 
cury and air ; and I believe that air will insinuate itself a little way 
bet w een the glass and the metal, at the exposed end of a bpiled tube, 
but that this cannot happen if the end be plunged in mercury; and, 
consequently, that no deterioration of barometers is to be apprelicnd- 
ed from this cause. Sucli a deterioration, indeed, if it hud existed, 
must, long ago, have lieeii detected from the instruments themselves ; 
for altliough the register of Uie Itoyal KSociely is not in sii(!h a state as 
to enable any one to reason upon its conclusions, that of the Royal 
Observatory of Paris, and some others, must have disclosed the fact.” 

\^I. Coinicxion ()f Phosphorescence with T'Jcct ricilij* 

Tlie 6ul[)liate of (juina was sliown by Callaud d’ Annecy some 
time since to become highly phosphorescent when rubbed at a tempe- 
rature of 1 2 \ MM. Dumas and Relletier have ascertained that it 
becomes highly negatively electrical when rubbed on woollen cloth, 
and hence were led to the verification of a suspicion they had long 
cnr.ertaiucd that jrhosphorescence was an electrical phenomenon. 
About two or three ounces of sulphate of quina w ere introduced into 
a glass flask, and heated for half an hour in a water bath at '2P2* F., 
it then by friction gave out a sulllciently ifitensi' light. 11ie flask was 
closed by a cork, through whicli passed a wire ])ivnted at the inner 
extremity, and terminated by a ball at the external end; on approach- 
ing tills ball, two or three times to the knob of a w>Uaic electrometer 
furnished with its condenser, having taken vnie to shake the flask 
before each contact, the leaves became,* so (decLi ual as to v'livcrgc as 
much as the instrument wmuld admit ot, tlu* i.*lectricijy being con- 
stantly positive. * 

The sulphate of cinchonia, >vliich is jihosphorescent like the sul- 
phate of quina, though less so, also became electrical in the same 
manner. Its electricity, though of the same kind, w'as not so strong as 
that of .the preparation of (juina. — (Ann. de Chim. xxiv. ITl*) 

VII. PrepuraiioH of Oxide oj A/V/r/. l>y M. Rerthier. » 

Speiss, or impure nickel, is to be reduced to fine powder and roasted 
till it gives off no further vapours of arsenic, the lA'at beings, at first 
moderate to prevent fusion, and then increased. Metallic iron in the 
state of filings or nails is to be added in a quantity which ought pre- 
viously to be determined, and the whole dissolved in boil^ig nitro-rau- 
riatic aeid, so much nitric acid being used that no protoxide of 
iron remain the solution ; evaporate to dryness and re-dissolve in 
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watir, when a large quantity of arscniate of iron will be left. Add to 
the solutions successive portions of carbonate of soda until a greenish 
precipitate appears, at which time all the arsenic and ircyi will be se- 
parated, and part of the copper ; the rest of the copper may be 
separated by sulphuretted hydrogen,, and the clear solution thus ob- 
tained, when boiled with sub-carbonatc of soda? yields the catbonate 
of nickel. ^ 

Thus obtained, the carbonate of nickel contains a little cobalt ; to 
separate the latter, the precipitate, as obtained above by boiling with 
sub-carbonate of soda, is to he well washed and diffused whilst moist 
in water, and a current of chlorine, passed into it until in excess: the 
excess of chlorine is to be allowed to dissipate and the solution filtered ; 
it now contains not the smallest trace of cobalt, that remaining as a 
hydrated peroxide, with a certain portion of nickel in the same state. 
If in the i/iixed carbonate of nickel and cobalt, the latter is in excess; 
the residue, after the action of the chlorine, is pure hydrate of cobalt, 
and the solution contains the nickel with a small (juantlty of cobalt. — 
(Ann. de Chim. xxv. 

VUI. Prmsiau Blue. 

Mr. Badnall, of Lock, has taken out a patent for improvements in 
dyeing with rrussian blue. The improvement conststs in preparing 
the Prussian blue, by mixing it in tine powder with strong muriatic 
acid, and stirring it until the whole becomes a smooth homogeneous 
mass of a scmi-gclatinous consistence. W’c notice it here merely to 
remark on tlie circumstance that an agent iu vvluch Prus.^ian blue is 
insoluble, should be found useful in enabling it to (’oml)ine with silk, 
cotton, wool, The pure lerro-prussiate of iron is soluble in water, 
but the addition of a small jionion of muriatic acid immediately 
precipitates it ; wash away the acid by pure water, and the pigment 
becomes soluble again; re-acidify, ana it re-prccipitatcs. — (Institution 
Journal.) 


Article XV. 

‘ NEW SCIENTIFIC FOOKS. 

PREl'AUINr, FOU pr.BCI CATION. 

An Appendix to Capt. Parry’s Second Voyage of Discovery, con- 
taining the Natural History, *&c. 4to. 

The private Journal of Capt. CJ. F. Lyon, of his Majesty’s Sliip 
Hecla, during the recent V^oyage of Discovery, under Capt. Parry, 
8vo. 

* Narrative of tlie Proceedings of the Expedition to explore the 
Northern Coast of Africa, in 1821, 1822. By Capt. W. F. Becchey, 
RN. ao4 H. W. Bocch^, Esej. 4-to. 

Narrative of Four Voyages of Survey in the Inner Tropical and 
Wesfern Coast of Australia, betw een the Year* 1817 and 1822, By 
Philip Parkar King, RN. Commander of the Expedition. 4to. 

♦ Dr. Thomson’s process for obtaining ])ure oxklc of nickel is much more simple? 
and I believe as efficacious as the above.— • 
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Narrative of a Voyage of Discovery in the Interior of Africa, ^’om 
the Western Coast to the River Niger in 1818,* 1819, 1820, and 1821. 
By Brevet; Major Cray. 8vo. 

Journal of a Tour in Asia Minor. By W. Martin Leake, FRS. 8vo. 
Lisbon in the Years 1821, 1822, and 1823, By Marianne Baillie. 

2 vols.*" small 8vo. • * 

* 

JUST puju.isiikiA 

IJostock^s Elementary System of Physiology, 8vo. 15.y. 

The Zoological Journal, No. I. lO.s ‘ (To he continued Quarterly.) 
The History of Ancient and IModorn Wines. Willi Embellishments 
from the Antiijue. dto. 21. . * With the Vignettes on India paperi 

3/, 3a*. 

Selection from De Humboldt, relating to the Climate, ProductionSi 
■Mines, &c. of Mexico. Py dobn Taylor, Trt‘as. Geol. Soc. 8vo. 

Travels in llrazil, in the Years 1817, 1818, 18PJ, and PViO, under- 
taken by the Command of the King of Pavariu. Py Drs. J. Von Spix, 
and C. V^on Martins. Vols. 1. and 11. <Svo. 1/. 1a. 

Critical llesearelu‘.s in Philology and (Geography. 8vo. Hs, 

The Perennial C'alcndar uid Companion to the Almanac, as con- 
nected with History, Potany, Natural History, Astronomy, &c. 

Py Thomas Eoratcr, l‘LS. 8vo. 18.v. 

Naval Battles from 1711 to 1811*, critically reviewed and illustrated. 
By C. Ekins, Rear-Adm. CP. 4to. with 79 Plates and numerous 
Diagrams. 8/. 3 a. 


Arth;i.e XVI. 
jN'rw j>A'ri<:;\Ts. 

J. Arrowsmith, Es(j. Air-.sireet, Piccadilly, for an improved mode of 
publicly exhibiting pictures or painleU scenery cit‘ every description, 
and ol’ distributing or directing the day-light \\[k)u or through them so 
a.s to produce many beautiful effects of light and ^hade, wiiicli he deno- 
minates Diorama. — I'eb. !(;. 

R. Lloyd, Strand, hatter, and J. Rowliotham, <d Creat Sarrey-street, 
Blackfriar\s-road, Surrey, liat-mamifaetm . r, ifti* their having invented 
and brought to perfection a hat upon a jk vV ( onsiructi^n which will be 
of great public utility. — Peb. 19. „ 

li. Adcock, Summer (Jill Terrace, Pinuingham, gilt toy maimtac- 
turer, for his improvement in making waistbaiuls. — Feb. 19. 

W. Cluirch, Esq. Pirmingliam, Whirwickshire, for certain improve- 
ments in maebinery for printing. — Feb. 19. 

A. x\pplcgatb, T)uke-strect, StaniforcFstrcet, Plackfriars, Surrdy, 
printer, for certain improvements in machines for printing. — Feb. 19. 

Rev. M. Isaacs, Mounsditcli, for ccrtui»i imj)rovemei\ts m the'eou**. 
structioa of machinery, which, when kept in motion by any suitable 
power or weight, is applicable to obviate concussion by mean!> of pre- 
venting counteraction, and by which the friction is u(^nverted into an 
useful power for propelling carriages on land, vessels on water, and 
giving mc/tiou to other machinery. — Ecb, 19. 
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; Ji Vallance, Esq. Brighton^ for his method of communicating goods 
or intelligence from one place to another with greater expedition than 
by means of steam-carriages, or other vessels. — Feb. 19. ^ • 

A. Hf Chambers, Esq. New Bond-street, Middlesex, for his invent- 
ed improvements in preparing and paving horse and carriage ways. — 
Feb. 28 . . ' • . " 

R. Evans, Bread-street, f!heapside, wholesale coffee-dealer, for his 
process of roasting coffee and other vegetable substances, with improvet- 
raents in the machinery etnploj^ed. — Feb. 28. 

J. Gunby, New Kent-road, Surrj'^, sword and gun manufacturer, for 
a process by which a certain material is prepared, and rendered a suit- 
able substitute for leather. — Feb. 28!’ 

J. Christie, Mark-lane, merchant, and T. Harper, Tamworth, Staf- 
ford, merchant, for their improved method of combining and applying 
certain kinds of fuel. — Feb. 28. 

W. Yetis, Great V^irniouth, merchant and ship-owner, for his 
invented certain apparatus to be applied to a windlass. — Feb. 28. 

J. W. Richards, Caroline-street, Birmingham, metallic hot-house 
maker, for his improved metallic frame and lap, applicable to all hot- 
houses, green-houses, horticultural frames and glasses, sky lights, and 
other inclined lights and glasst?s. — Feb. 28. 

W. Greaves, Sheffield, merchant, for certain improvements to har- 
ness, principally applicable to carriages drawn by one horse. — Feb, 28, 

W. James, Westminster, hind agent and engineer, for certain im- 
provements in the construction of rail and tram roads or ways. — 
Feb. 28. 

M. de Jough, Warrington, in the County Palatine of I.aneaster, 
cotton-spinner, for his mode of constructing and placing a coke oven 
under or contiguous to steam or other boilers, so as to make the heat 
arising from making coal or oilier intense combustion in tlie said oven 
subservient to the use of the boiler, instead of fuel. — Feb. 28, 

C. Bagenell Fleetwood, (rent. Parliament-street, Dublin, for his 
invented liquice and eomposicioii for making leather and other articles 
waterproof. — Feb. 

J. Spiller, Chelsea,# Middlesex^ engineer, for improvements in the 
machinery to be employed in the wouking of i)umps. — March 6. 

J. Hoathcoat, Tiverton, Devon, lace manufacturer, for a new method 
of manufacturing certain parts of machines used in the manufacture of 
lace commonly called bobbin net. — March 9. 

J, Heathcoa^, Tiverton, Devon, lace-manufacturer, for his improved 
economical method of combining machinery used in the manufacture 
of lace in weaving and in spinning worked by power. — March 9. 

W. D. Mosley, Radford, Nottingham, lace-manufacturcr, for im- 
provements in the making and working of macliines used in the manu- 
facture of lace commonly called bobbin net, — March 10. 

,W. Morley, Nottingham, lace-inanufacturer, for various improve- 
ments in machinery now in use for the making lace or net commonly 
Jvnown by^the naaie^of bobbin net. — March 15. 

R. Kinc, Gkborne-place} Whitechapel, dyer, for his new method of 
manufa(;.turing a certain vegetable substance, growing beyond the seas, 
as a dye or rec^pcolouring matter for the use of dyers called safflower, 
so as more effectually to preserve its colouring principle. — March 20. 



1S24.3 


Mr. Howard's Meteorological Journal. 


399 


, Article XVII-. 

METEOROLOGICAL TABLE. 


w 

H.Aiio 

Thi<:rmo.wetf,ii. 



1824. AVind. 

3d Mon. 

Miix. 

6(in. 

•Max. 

31 in. 

Evap. 

* 

Kain- 

1 

March 1 N W 

29<)4 

29-82 

4.> 

•28 

_ 

02 

2 N 

29 82 

29 - 12 

38 

27 



3,N' W: 

30-02 

29-12 

in 

27 


05 

4'Nr wi 

3001 

2.9-72 


33 



5 W 

2907 

29-72 < 

50 

39 




O’lS W| 

2907 

2970 


44 

-44 

or 

7 Is -Wi 

29-70 

2.9-36 

52 

44 

— 

48 

8S w! 

29-87 

2.9-36 . 

52 

34 

— 

09 

.‘I'S W, 

29-87 

29-82 

48 

35 

— 


-ON K> 

30-11 

2.9-83 ■ 

4 3 

28 

— 

03 

11 W ! 

30* 1() 

2 . 9-71 

48 

30 

— 

23 

12'N W‘ 

297 1 

29-62 

4J) 

34 


J6 

13'N Wl 

30-00 

2.9-5 1 

48 

33 

— 

03 

11 N : 

30 20 

30 - 0 O 

4() 

27 

— 


151 S 

30-20 

30-10 

48 

36' 

•46 

06 

Ih' W : 

30-26' 

30- 10 

48 

40 

— 


I7i W 

3<>-3r) 

30-2(> 


3 3 

— 


ISA^ w 

30'38 

30 35 

58 

38 

— 


IMN W; 

30 39 

1 30-36 

! 

' 3‘.) 1 

— 


20 1 K 

30-39 

1 M-u.'t 

55 

^41 ' 

' — 


21 Is W! 

30-06 

1 2.978 

48 ' 

' 36 ' 

i 

23 

22 1 Var. i 

29-93 

1 29 - 70 ' 

4-^ , 

, 29 i 

; — . 

34 

23 N ■ 

30-08 

i 2.9'.9 5 

48 ! 

! 35 

— 

07 

21|N K 

30.21 

1 30'(>8 

■1 i 1 

1 38 I 

— 


2.')iN K 

30-21 

30-13 

■r 3 

I 37 ! 

- — 


20'|N E 

30- 13 

30-01 

1 45 

31. ^ 

1 


271 N i 

300.5 

2 . 9-91 

1 44 

32 

! -46 

05 

28 N K 

30-12 

i 30 03 

I 43 

23 

— 

01 

29 IN W'. 

;5012 

29'.90 

i 47 

34 

— 


30 N \V 

29-97 

•29 90 

43 

27 

— 

13 

31 N 

30-03 

2.<)-90 

36' 

24 




30-39 

29-12 i 

i 58 

23 

i 

2-05 ' 

The observations in each line of tlic table a 

pply to a 

period of twenty-four hourS) 

beginning at 9 A, ]\I. on the day indicated in the first c<»lumn. 
the result i.s included in the next following observation 

A dash denotes that 
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REMARKS. . 

? . 

Third Month, — 1. Fine morning: afternoon cloudy; evening rainy. 2. Fine. 
3. Stormy^ ivitli snow, sleet, and rain, at intervals ; and some hail. 4. Fine, 
5. Showers. 6. Cloudy. 7. Rainy. 8. Sloming rainy, with boisterous win^ 
cloudy. 9. Fine. 10. Cloudy and showery, li. Rainy. 12. Stormy; showers of 
haU> rain, and sleet, during the afternoon. 13. Plail showers: sleet; driving wind. 
14. Cloudy; twindy. 15. Cloudy. 16— .20, Fine. 21. Rainy. 22. Rain and 
sleet, 23. A considerable fall of snow this morning, in very large flakes: the day was 
afterwards fine. 24. Overcast: bleak. 25. Fine: cold, 26. Fair; bleak. 
27. Showers. 28. Sliowcrs of snow and hail, with occasional gleams of sunshine, 
29. Fine. 30, Fine : bleak : snow and hail showers. 31. Fine ; bleak ; a little snow. 


RESULTS. 

Winds : N, 5 ; E, 1 ; S, 1 ; SNC, 5 ; \F, 4; NW, 9 ; NE, 5 ; Var. 1. 


Barometer : Mean height 

For the month 29*952 inclies. 

For the lunar period, Ending the 21st 29*945 

For 15 d?iys^, ending the 1st (moon south) 29*871 

For 13 days, ending the 1 4th (utoon north) 29*765 

^ For li days, ending the 28tli (moon south) 30*127 

/ 

Thermometer ; IVlean height 

For the month 40'0i8'^ 

For the lunar period 40*133 

For 29 days, the sun in Pisces 39*844 

Evaporation l-(il in. 

•i 5^*05 

* • 

f. 

LaUraiory, Slratford^ Fourth MqiO!* 23, 18?4. " R. HOWARD. 
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JUNE, 1821. 


ARTlCf.K I. 

Itcmarh on Solar IJght and Heat. By T^adcu Powdl, ]\1A, of 
()ri(d (Jolle|j;e, <)\lord. 

(Cit)ithiit(d frntn p. 

(18.) In attempting an iiiquiry into the constitution of the 
solar rays in reference to their heating; power, I made the simple 
experiment described in iny former coinnumication, under an 
impression tliat every 8te[) in such aA inquiry (»ught to be taken 
with the utmost caution ; and that no position^ however probable 
ought to be assumed till suiliciently evaniuod l)y experiment. 
I'hose experiments appear to me to prove, that in the solar rays 
no frec3 uucombiued radiant heat (exists, at least in an^y (juantity 
sullicient to produce a rise of a ([uarter of a centigraoe degree, 
on a thermomet(‘r coated \\itli a ^ :>h of chalk, 'fhe same 
point, however, may be put to a more luamrate aiiTl (hdicale test 
by means of Leslie’s dill’erential tlif:rmometer — an elfect corre- 
sponding to the tw('ntietli jiart of a centigrade degree may be 
thus rendered sensible. — (See la^slieon Heat, p. 11 and 420, and 
Treatise on Instruments, p. 10.) 

Being particularly desirous of ascertaining whether it wefe 
possible to detect the smallest appreciable degree of simple 
radiant heat in the natural state of the solar Yays, cn^ntinueef 
the examination of the point by the following aj)p]ication of the 
ditferential thermometer. The instrument ennpJoyed was* of the 

stationary’" kind, the sentient ball was blown o!’ black glass, 
and the halves of degrees could be very readily observed on its 
scale. 

New Series, vol, vii. 2 d 
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Thfe surfaces^* both balls being alike vitreous, they would be 
equally affected by any simple heat. If, therefore, a glass screen 
were so placed as to intercept the heat coming to one, 'but not 
that impinging on the other, tlie difference exhibited between this 
and the ordinary state of the instrument would mtike a ,yery 
minute quantity of simple heat conspicuous. If any heat were 
thus intercepted on the interposition of the glass, the liquor 
would obviously rise towards the plain bulb. This it might do 
from the cooling effect of the glass ; but if we observe first wit/i 
the glass (jt having remained sometime with the instrument), the 
effect would be perceived without this ambiguity on removing i|| 

Another photometer of the portable ” kind had the upper 
bulb coated with indian ink, and the lower washed with chalk. 
With this similar experiments were repeated. I give the follow- 
ing out of many winch were all similar in their results. 

(19.) Large photometer. Bulbs, black and plain glass. 
Graduation y'l WM the black bulb. 

Gla.ss over 

lioth exposed. pUin bulb two inches 

clistanre* 

9-30 a.m. 69° 70° 

fiO 6’() 

68 68 

2 p. m. 87 87*0 

88 88 

Advantage was taken of moments when the indication of the 
instrument appeared tolerably stationary, which but rarely hap- 
pens when it is used without its glass case. It here appears 
that this instrument could i> )t detect any sensible degree of heat 
intercepted. ^ 

(20.) Small ])hot(Mncter. tT|)per bulli, indian ink. Lower 
brdb, washed over with chalk. Graduation /'/ow tlie upper bulb. 

* (rlass over lower bulb, 

bait’ inch distance. T»oth bulbs exposed, 

(l.).12° lo° 

17° 14° 18° 10° 

11° 11° ir 1:5° 

20® 23° 20° 

(2.) 20° 22° 23° 24° 

21° 22° 21° 22° 23° 

23° 18° 18° 19° 

' I '' * 

Here the fluctuations' were more considerable than before ; 
but on tiomparing all the results, it is obvious that the tendency 
is to an inertase rather than a decrease when the glass was 
removed. This was probably owing to the glass acting in some 
measure as jnterceptive of the heat radiating /'rnm thd whitened 
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bulb, and thus altering the state of equilibriunoK favour df the 
absorption of heat on its surface from tne light. 

These' eJcperiinents tend to confirm the conclusion mq,intained 
in my former paper, and to extend the .limits within which it 
lioldjf good. 1 dofcnot attribute any other importance to it than 
us contributing to lay a foundation of /listinciness of ideas upon 
which to proceed in the further examination of the subject, and 
in comparing the radiant heating ettect emitted from the sun 
with that from incandescent and burning bodies. 

(21.) In reference to the validity of this opinion, however, we 
1l|py make this further observation. Those rays of the sun 
which come within the reach of our examination have been here 
shown to be entirely colnpos(^(l of one species characterised by 
the definition before laid down. It must, how ever, be admitted, 
as by no means improbable, that the sun may ori<^inally give out 
a separate radiation of heat, distinguished by (Ulu‘r properties, 
and of the same kind as the radiant heat from hot bodies. None 
ol this kind reaches ..o, but we must consider the very difl'crtuit 
degree in which any medium, as air, absorbs or intercepts the 
passage of those two sorts ol‘ radiant matter. The heal from a 
hoc body will not be percc])tible at a short distance, wdiile its 
light will traverse an arna/ing extent of length ; and thus at 
different distances the ratio l)etweeu th(', twa) will be very dilfer- 
cnt. Some degree of simple heat, therelbre, may actually be 
initially radiated by the sun, and be lost before it reaches us. 
\V"e have no reason to believe that there is any medium betwa^en 
the different ])nrts of the solar svstcan capable of absorbing heat. 
The highest regions of our ainiosjdunc into w^hicJi ob.servation 
has penetrated are uniformly the coldest; but they are known to 
liave a greater capacity for heat. ^Ihustliough it is possible 
that some heat may reach to thai distance ^and be absorbed 
without becoming sensible to us, its (piautily must be very 
small: if, tlujreforc, we suppose* any simple heal, to be initially 
radiated from thci sun, it must he all or neuily all al)sv>rl)( (l by 
some parts or appendages of fliat luTninary e‘\leriorio the part 
where it i.s generated. 

(22.) From considering tin* lieating junver which so insi'para- 
b!y accompanies the rays of light, •whit'h is always (lc3veloped 
wherever they impinge o!i a surface which, IVoni its colour, 
absorbs the rays, and which continues to act with very little 
diminution of intensity when the rays pass through transparent 
media ol‘ considerable thickness, we are led to observe soiiTe 
remarkable instances in which such elfects are produced. Such 
aninstance is afforded in the ca.so of the eye, and tIiej)hwiomen(f 
of vision. * 

What may be the immediate cause of vision, and what’effects 
light may be capable of jiroducing on the retina antt optic nerve, 
we are altogether ignorant ; but we may with tolerable certainty 
infer from* well known facts and universal laws, that (among 

2 i> 2 
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other effects) u^t must produce a heating effect on the black 
surface of the retina. 

' Every*different shade of colour and every different ihttnsity of 
light transmitted from objecfs, produces a different, degree of 
heat on a black surface. It, therefore, follows, that when 
objects are painted on the. retina, the rafs coming from different 
parts of them communicate different degrees of heat by the 
absorption of its black coat, according to their different colour, 
brilliancy. See. And since all our distinction of objects bv the 
eye depends on their colour and reflecting power — on the diffej^ 
cntly coloured rays, and the total intensity of rays which thip 
retlect, it is at least certain that the perception of objects, anil 
their different 'larts, must be accompanied by corresponding per- 
ceptions of a cifference of heating effect, whatever other distinc- 
tive impressions the different rays may be capable of producing 
on the sentient substance. I am far from meaning to assert the 
opinion that this is the immediate cause of vision. These obser- 
vations are merely proposed as affording a curious topic of phy- 
siological inquiry. 

The heating effect of light is produced at the moment of 
absorption, and is probably of a different nature from the com- 
munication of heat either by contact or by radiation. If, there- 
fore, a non-luminous body could radiate different degrees of heat 
from its different parts so as to impinge on the retina, it would 
not produce the phenomenon of vision; but this state of circum- 
stances cannot take place, since the transparent parts of the eye 
are not permeable to simple radiant heat; and if they became 
heated themselves, there would not be any distinction of different 
degrees of heat communicated to different parts of the retina. 
The optic nerve is the only one in the body expanded with an 
absoroing surface so as to be exposed to the external influence 
of radiant heating agents. 

(23.) The consideration of heating effects of light to the 
phenomern. of vision must be attended to in the attempt to 
Compare the illuminating with the heating power of light. 

From the e.vperiments of Sir W. Uerschel, it appears that the 
greatest illuminating effect belongs to the yellowish-green rays. 
According to his theory, the radiant heat is separate from the 
light, and is formed of particles having less momentum, those 
of the green rays having such a momentum as is best suited to the 
eye for the purposes of vision, either too little or too great a 
momentum (as in the violet and red rays) being equally ill 
^idapted for producing a viVid impression on the sight. 

Indejiendently of all hypothesis, the above remarks are of a 
nature .deserving great attention in the consideration of these 
phenomena. ^ 1 he illuminating power of light must be referred 
not merely to any inherent properties , of the rays, but to the 
nature of our organs. Hence, according to an observation just 
mqde, it must be inferred that either too little or too great an 
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absorption of light, and consequent heating 4fcct, on tl^e pig- 
mentum nigrum, is equally unfavourable to distinctness of vision, 
and the reason of this distinction may depend entirely on the 
^ 3 eculiarities of the optic nerve in regard to its susceptibility to 

aenl. • ^ * 

(24.) In the experinjent alluded to by Newton (Optics, book 1 , 
part 2, prop. 8), near the prism, white light occupies the central 
part of we spectrum, which at greater distances disappears, and 
yellow and green rays fill the space. According to his expla- 
nation of this phenomenon, it follows that the illuminating efiect 
||bf the different parts of the Spectrum must vary in their propor- 
tions at different distances from the prism, 

(25.) The experiments of Sir W. Hcrscliel (Phil. Trans. 1800) 
on the relative powers of different substances for intercepting 
light and heat, may be brought i’orward by some as a proof of 
the separate existence of two such agents in tlie solar rays ; but 
those experiments, as it will be evident on a more attentive 
examination, do not b^arat all upon this point. 

The powers of different sorts of glass, &.c. to intercept the 
sun's light, ^ were measured by a comparison of the distances at’ 
which equal illuminating effects were produced when an object 
was viewed through the substance under trial, and by direct 
vision. Their powers of intercepting heat were determined by 
the comparative effects of the full solar rays on a naked thermo- 
meter. 

The surface of (he bulb of a thermometer, even when not 
coated with any jiiginent, will still absorb a considerable portion 
of the rays of light impinging on it, and will consequently be 
affected by the inseparable boating jiower developed by the 
absorption of those rays; and tbcjdfect will be accord- 

ing to the colour of those himiuoiis rays which tin; glass trans- 
mits. Now the relations of the co/oMr of the l ays to heating, and 
to illiuninaling effect, are by the experimebts of the same author 
proved to be extremely different ; so that the difference which 
appears to exist in the power which the same substance, has to 
transmit light and heat is by no im ans « siillieient ground for 
concluding the separate existence td' two sets ol, rays. 

(20.) The consideration of the,<liffcreiit laws followed by the 
illuniiiiatiiig and heating jtowei's of the differently colouretl ray;;, 
might lead us to doubt the close, connexion between inlenslh/ oi’ 
li^tt and of healing effect. Indeed this consideration inusi be 
attended to in the attempt to compart; by means /)f their heating 
effect oil Leslie’s photometer, light from different sources. In 
these cases there is often a consid’erahle difference in the preva- 
lent colour of tlie rays, and, therefoiiL-, from this* sddree alone, 
some difference in their heating power is to be expected. 

lu relation to the different intensities of light^fionl he same 
source, experiment seems to have shown that the closest jiropor- 
tion is observed. Prof. Leslie has compared the indications of 
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his photometer *th the measurements obtained by Bouguer 
from a comparison of Illuminating effects, and conceives the 
result completely favourable to the accuracy of his instrument. 
(See Leslie on Heat, Chap. 20.) 

With respect to the theory deduced, from these and kindled 
phenomena by that distinguished philosopher, it cannot but 
excite admiration for its sinfplicity, and the readiness with which 
it explains the phenomena ; but it surely cannot be considered 
as proved, that because light has the power of exciting or com- 
municating heat in those bodies on which it impinges, that the 
light is, therefore, transformed into Heat ; and after all, the mod J 
in which this transformation is effected in the ‘‘ igneous fluid 
still remains to be accounted for. 

Towards jiscertaining the nature of the heating power thus 
excited in the solar rays, one important step seems to me to be 
involved in the question whether the heating power does alw^ays, 
and especially at high intensities, increase precisely in propor- 
tion to the intensity of light, or number of rays impinging upon, 
or absorbed by, a given surface. 

The want of a photometer on the principle of illumination, 
and that essential difficulty, the want of a standard for compa- 
rison, are great obstacles in the prosecution of such an inquiry. 
I have, however, attempted it by adopting other means in which 
these difliculties seem to me to be got rid of. As, however, the 
detail of these exj)eriments will occupy some space, I must 
reserve them for a future opportunity. 


Article II. 

c 

Aslroironiical Observations^ 1 824. 

By Col. Boaufoy, FKS. 

Biisheif Heathy near Stanmore, 

Latitude 51° 44*3'^ North. Ix^ngitude AVest in time 20*93''. 

April 14. Immersion of Jupiter’s third J 9“' 19' 30" ^lean Time at Bushey, 

satellite ( 9 20 51 Mean Time at Greenwich. 

April 30.* Emersion of Jupiter’s first CIO 25 00 Mean Time at Bushey. 

satellite J 10 26 21 Mean Time at Greenwich. 


* Jupiter’s li.nb very tremulous. 
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Article III, 

•Remarks upov Dr. Berger’s Repli/. By Prof. Henslovv. 

i 

(To the Editor of the Annah of Philosophy.) 

CambrulgCy May 5, 1824. 

I FELT somewhat surprised yesterday iu perusing an angry 
Article in your number of tlie Annals of Philosophy pub- 
lished (lor May), entitled, Reply to Mr. Henslow^s Observa- 
tions on Dr. Berger’s iVccount of the Isle of Man.” 

The examination which I made (in 1819) of the geological 
features of that island, was undertaken with a view of deriving 
instruction, rather than with any intention of giving it; as the 
study of geology was then almost new to me. I, therefore, pro- 
cured Dr. Berger’s papi.r; and here acknowledge myself indebted 
to it for almost the first rudiments of a siucnce, which has since 
aftbrded m^; so much gratification. As I had observed a few' 
omissions in that gentleman’s description, as well as some errors 
with respect to the extent of certain formations laid down iu his 
map, I presented my account to the Geological Society (together 
with a collection of specimens to which my remarks miglit be 
referred), by way of supplement to Dr. B.’s paper. From tin* 

Reply,” it should seem that 1 had been misin/ormeJ, in suppos- 
ing his account was not to be view'cd as so perfect a perform- 
ance as he now professes to luive considered it himself. Jtwas 
under this impression that I troubhal the Society wilfi my 
remarks. I might, perhaps, have A^ rilteii U. Dr. Berger (as he 
is pleased to suggest) had I been acquainted with his addretss ; 
but I verily believed him to he no longer in itxisteiK.e. 

So far as I can collect from Dr, B.’s ‘^*RepIy,” his observa- 
tions, accusations, and concessions, mav he reducaul to the 
eleven following heads. Up(m the foujUi, fifth, -Mighth, and 
tenth of these, I shall offer a few remarks; th(' others appear 
unworthy of any comment. The « liarg(‘s, then, here brought 
against me, I consider to be, • 

1. The correction of an error iu the geographical position 
assigned to the mountains of the south part of the island. 

2. The mention of a granitic district unnoticed by Dr. Berger. 

3. The extension of the limits assigned to a “Small patcl; of 
granite noticed in his paper. 

4. The anion of the slates under one fonmion .formation, 

instead of retaining them under the b«mndaries asK^igned by Dr. 
Berger to clayslate and greywacke. • 

To this I may observe, that the distinctions <jf mineral cha- 
racter, to which he refers, have long since been regarded (in this 
country*at least) as an insufficient guide tci a difference of epoch 
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iix thei^formationt of clayslate, and the infinite varieties of grey- 
wacke. Unless, therefore, a distinction can be established 
from geological position, there can be no reason for sbparating 
‘them. It is possible such a distinction may exist in the Isle of 
Man, and I am even disposed to think it does, ,though*lhe limits 
assigned by Dr. Berger appeared to nie^so very unsatisfactory 
that I preferred designating tlie whole on the map by an uni- 
form colour. The propriety of this method has been confirmed 
by the learned and experienced geologist Dr. Macculloch, who 
has adopted precisely the same plan, in his account of this 
island, in the second volume of his History of the Western Isle# 
of Scotland, published after my paper was transmitted to the 
Society, but before it had been printed. 

Should D^r. Berger wish for further proof that he ought not to 
consider himself infallible on points of geology, 1 beg leave to 
refer him to Prof. Sedgwick’s paper on the Geology of Corn- 
wall, published in the 'I'ransactions of the Cambridge Philoso- 
phica’. Society.* 

f). Indistiiiclims with regard to my “ ({uartzose districts.” 

To this I am desirous of pleading guilty. 1 now feel but little 
doubt that these districts are merely subordinate to the clay 
slates. Want of experience, at the time I examined them, led 
me to suppose (from the marked difference of external character) 
that they might belong to a separate formation. 

0. The correction of the line of boundary assigned by Dr. B. 
to the mountain limestone, or 1 should rather say hoiitnlaries, for 

* I may refer more iijirticularly to the Profossor’a remarks in p. but shall con- 
tent luysdV with a few extracts from pp. 130, 140, and 141, as they happen to be 
directly applicable to the case in point. 

‘‘ The rocks hitherto described in Ihi^ section arc considered by Dr, Herder as belong- 
ing to the greywaeke formation ; which, according to that author, extends, almost 
without interruption, on bo'di sides of the central chain. To prevent any ambiguity, he 
first defines greywaeke, &c* t.'-nd lie then divides the formution into common greywaeke 
and greywaeke slate, lie afterwards adds, that in f’ornwall, eommon greywaeke is 
always found higher than greywaeke shite, iVc.— that k rests immediately upon tlie 
granite — that it,is much less rich in ores than greywaeke slate, &c. lie then states — 
that the greywaeke slate becon;cs more perfectly schistose as it is farther removed from 
the granite — that its base is tine, smooth, and nearly homogeneous — that it sometimes 
possesses the lustre of satin— -that it is to this .second variety exclusively that the Cornish 
miners give the name of killas, iVe. , 

We cannot help considering the whole of this account a.^ uitulcquulc, and in a great 
measure Inapplicable, No one term is sufficient to characterize the various beds of 
this formation, &c. If we assume with l>r. llerger, that coimuon greywaeke rests 
immediately on the granite ; still It is not true that it is always found niglier than the 
greywaeke slate, ^tc*. Again, if the common greywaeke be much less rich in ores than 
the jjreywacke slate, then the part of the killas which rests immediately on the granite 
must he much less metalliferous than, some other parts of the formation, and more 
reipotedrom the fundamental rock. As a general observation, we believe this to be 
nufruey Acc* "'But^tliis is not all; ^ve will venture to assert that the rock in immediate 
contact with the granite (at least in every instance in which we have ourselves examined 
it) hears no i esemblnuve lehatrver to common greywaeke. AV^ith equal impropriety we 
conceive the term gr^pywacke slate applied to aU the finer schistose beds, of silvery 
lustre, which abound so much in this formation : because, &c. l^astly, it is not trucy 
that tlic Cornish miners apply the term killas exclusively to these finer schistose beds. 
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there are two distinct localities for this fprmatiou in my accouiit, 
though Dr. Berger has united them in one continuous tract on 
his map. 

7. The limifalion of the oUl red sandstone to its true extension, 
the weatern shore of^Langnes# Point, instead of extending it (as 
Dr. B. had done) over the whole of tliat isthmus. 

8. The having nustaken hint, in sthting the whole space 
Ixitvveen Scarlet and Poolvash to be occupied by a bed of amyg- 
daloidal trap. 

My mistake then amounts to^tliis, that I had supposed Dr. B. 
to4iave been more accurate in his observations than he now 
allows himself to have been ; I'or he nuuitions only the extreme 
.points of a tract which is in fact wholly composed of trap rocks, 
although not of the peculiar variety In* alludes to, A juster 
cause lor observation might have been foumlin oiir dilference of 
opinion with respect to the position of this trap, whicli he states 
to exist as an overlying mass, but which 1 am bold enough to 
contradict, because 1 rhii k llie evidence is clearly in favour of 
its intruding from below. 

S). The assei/iaij ihut the term Curra{;li is souielimes applied 
to mountain peat-bo?:^^, and does not exclusively belong to the 
flnt district towards the north of the island. 

TSl. 1 j. Although Dr. H. is pleased to ridicuh^ the idea of cor- 
recting a luurked ;j^cograj)Iucal error in a geological map, we tind 
liim ex})ntiating with c()ui[)laceney upon the utility of his obser- 
vations with regard to 

10. The nieniion of (he f/Aem/r/v/ofa nundH‘r of elks’ bones, and 
earthy phos[)hate of iron, in tlu; marl, near Kirk-Balaff. 

Dr. Jierger insinuates that I consider this circumstanee as 
erfraonliiian/. Upon a careful perus*il of the passage, I cannot 
perceive the slightest evidence of any sucli intimation. 11m 
number of boms imbedded in the small extent of die marl is 
somewhat extraordinary, and the fact of an ire skeleton being 
discovered was new That the. circumstanci itself was not of a 
novel description I was ]>erfecliy aware, and introd*ice(l the 
subject by stating, that hero ‘‘ aie i <umh the icmains of the 
gigantic elk.” # 

11. Tlic inii/t of r/e(n'-si<fhletlsiess'' in not being able to 
comprehend the latent meaning of the f()lh)wing sentence ; 
‘‘ Some go so far us to say, that tUn increase is no less than two 
yard.s in a year,” Dr. B. assures ns tliat this senteuc(‘ evident hf 
implies, that lie discredited the Information it apparently convey^i. 

1 shall now conclude by observiiig.that Dr. Berger’s Kejdy ” 
to my prolix and iiiHated criticism,^’ and tlie eourtQOilfc hint^ 
that it was dictated by the malignity^of envy,” Have* caused 
me no other sensation than regret — fur the loss of a mo'ining in 
penning these remarks. i 

1 have the honour fo be, Sir, your obedient servant, 

• J. S. Hen SLOW. 
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Article IV. 

An Accoukt of the^ Logan Rock. 

[The mischievous displacing of thi^ curious rock, noticed in 

our last, having excited much attention, we have extracted the 

following account of it from a “ Guide to the Mount's Bay and 

the Land’s End, &c. By a Physician.” The work is genemlly 

attributed to Dr. Paris. — Edit,],. 

■* * 

We now return to the Land’s End, — from which we should 
proceed to visit a promontory called Castle Treryn, where is 
situated the celebrated Logan Stone. If we pursue our route 
along the cliff’s, it w'ill be found to lie several nnles south-east of 
the Land’s End, although by taking the direct and usual road 
across the coutttiy, it is not more than two miles distant ; hut 
the geologist must walk, or ride along the coast on horseback, 
and we can assure him that he will be amply recompensed fur 
his trouble. 

From the Cape on which the signal station is situated, the 
rock scenery is particularly magnificent, exhibiting an admirable 
specimen of the manner and forms into which granite disinte- 
grates. About forty yards from this Cape is the promontory 
called 'fol-Pedn-Penwith, which in the Cornish language signi- 
fies the holed headland in Penwith. The name is derived from 
a singular chasm, known by the appellation of the. Funnel Rock; 
it is a vast perpendicular excavation in the granite, resembling 
in figure an inverted cone, and has been evidently produced by 
the gradual decomposition, of one of those vertical veixis wilii 
which this part of the coast is so frequently intersected. By a 
circuitous route you may descend to the bottom of the cavern, 
into which the s«fa flows at high water. Here the Cornish 
Chough (Cofvus G/'rtr«/«.s) has built its nest for several years, a 
bird which is very common about the rocky parts ot' this coast, 
and may be distinguished by its retl legs and bill, and the viola- 
ceous blackigjss of its feathers. This promontory forms the 
western extremity of the Mount’s Bay. The antiquary will dis- 
cover in this spot the vestiges of one of the ancient Cliff Castles, 
which were little else than stone walls, stretching across necks 
of land from cliff to cliff. The only geological phenomenon 
worthy of particular notice is a large and beautiful contempora- 
neous vein of red granite containing shorl ; is one foot in width, 
and n»iy be seen for about forty feet in length. 

Contihui&g our route' around the coast we at length arrive at 
Castle Treryn. Its name is derived from the supposition of its 
having been the site of an ancient British fortress, of which there 
are still some obscure traces, although the wild and rugged 
appearance of the rocks indicate nothing like art. 
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The foundation of the wliole is a stupendous group of granite 
rocks, which rise in pyramidal clusters to a prodigious altitude, 
and overhang the sea. On one of those pyramids is situated the 
celebrated Logan Stone, which is an iniinense block of granite 
weighing above (JO tons. The surface in contact with the under 
rock is of very small extent, and iluj wliole mass is so nicely 
balanced, that, notwithstanding its magnitude, the strength of a 
single man applied to its under edge is suflicient to change its 
centre of gravity, and though at iirst in a fh?gree scarcely percep- 
tible, yet the repetition of such impijses, at each return of tlui 
stone, jiroduces at length a very sensible oscillation ! As soon as 
the astonishment which this phenomenon excjites has in some 
measure subsided, tiie stranger anxiously ^inquires liow^, and 
wiieuce the stone originated — was it elevated by liiiman means, 
or was it produced by the agency of naturahanises ? — 'IJioscwho 
are in the habit of viewing mountain mui^scs \^ ith geological 
eyes, will readily discover that the ily chisel e/er employed 
has been the tooth of time — the oply artist engaged, the ele- 
ments. Granite usually disintegrates into rhoniboidal and 
tabular masses, which by the fartlier operation of air and moist- 
ure gradually lose their solid angles, and approach the spheroidal 
form. De Luc observed in the (iiant mouutaims of Silesig, 
spheroids of this dcscri])tion so piled upon each otlier as to 
resemble Dutch clieescs ; and afipcarances, ik> less illustrative 
of the phenomenon, may be seen froi^ the signal* station to 
\^'hich we have just alluded. The fact of the upper part of the 
cliff being more exposed to atmospheric agency, than the parts 
beneath, will sufficiently explain why these rounaed masses so 
frequently* rest on blocks which still preserve the tabular form ; 
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aivl since such spheroidal blocks must obviously rest in that 
position in which their lesser axes are pei'pendicular to the hori- 
zon, it is equally evident that whenever an adequate force is ap- 
plied they must vibrate on |:beir noint of support. 

Although we are thus led to Ceijy the Dniidical*«)ng^j«,of this 
stone, for which so many zealous antiquaries have contended, 
still wc by no means intend to deny that the Druids employed it 
as an engine of superstition ; it is indeed very probable that, 
having observed so uncommon a property, they dexterously 
contrived to make it answer the purposes of an ordeal, and by 
regarding it as the touchstone of* truth, acquitted or condemned 
the accused by its motions. Mason poetically alludes to this 
supposed property in the following lines : 

r Bcliold yon huge 

And unknown sphere of living adamant, 

Wliich, pois’d by magic, rests its central weight 
On yonder pointed rtwk : firm as it .seems, 

Such is its strange, and virtuous property, 

It moves obsequious to tlic gentlest toucli 
Ofhim, whose heart is pure, but to a traitor, 

Tho* e’en a giant’s prowess nerv’d his arm, 

It stands as lix’d as Snowdon,” “ 

The rocks are covered with a species of Jlyssus long and 
rough to the touch, forming a kind of hoary beard ; in many 
places they are deeply furrowed, carrying with them a singular 
air of antiquity, which combines with the whole of the romantic 
scenery to awaken in the minds ol‘ the poet and enthusiast tho 
recollection of the Dniidical ages. The Botanist will observe 
the common Thrift (Statiee Armcria) imparting agiowing tinge 
to the scanty vegetation of the spot, and by growing within the 
crevices of the rocks, att'ovding a very picturesque contrast to 
their massive fabric. Here too the Daiicits Marifimus, or wild 
carrot; Seduui 'Jtelephiurn, tSaxffraga Slellaris, and Aspletiium 
Marinum, may be found in abundance. 

The granite in this spot is extremely beautiful, on account of 
its porphyritic appearance ; the. crystals of 1‘elspar are numerous 
and distinct ; in some places the rock is traversed by veins of 
red felspar, qnd of black tourmaline, or schorl, of which the 
crystalline forms of the prisyis, on account of their close aggre- 
gation, are very indistinct. Here may also be observed a con- 
temporaneous vein of schorl rock in the granite, nearly two I’eet 
wide, highly inclined and very short, and not having any distinct 
walls. On the western side of the Logan rock is a cavern, 
formed by the decomposition of a vein of granite, the felspar of 
which assumes a brilliant tfesh-red, and lilac colour ; and where 
it is poMsherd by the sea, exceeding even in beauty the Serpen- 
tine caiierns at the Lizard. 

Mr. Majen^ie observed in this spot numerous veins of fine- 
grained granite, which he is inclined to consider as cotempora- 
tmus ; he al |0 observed what, at first sight, appeared to be frag- 
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ments, but which, upon closer examination, he pronounces to 
be eotemporaneom concretions ; for large Veystals of felspar ihay 
be seen shbetiug from the porphyritic granite into these apparent 
fragments. These phenomena are extremely interesting in a 
geolof^cal pdint of view, an^ well tleserve the attention of the 
scientific tourist. * 


Article V. 

Analysis of the Fulminate of Silver. By jNIM. Liebig and 

Gay-Lussac.* 

Thk memoir published by one of us upon fulminating silver 
and mcrcuiy, prepared by means of nitric acid and alcohol, was 
principally intended to show that these compounds are true salts 
formed by peculiar acids which may be separated from them, 
and combined with all other bases. Their analysis, and espe- 
cially those of the acids, opposed too many difficulties to allow 
of the flattering conclusion, tliat these were given with accuracy 
on this first essay ; and being both of us persuaded of the possi- 
bility of effecting them w ith a greater degree of precision, we 
united to make f liis analysis the subject of fresh researches. 

Fulminate of silver being very easily prepared, and its insolu- 
bility allowing of its being had perfectly pure, we selected it in 
preference to other fulminates to submit it to experiment. 

The process by which we prepared it diflered but little from 
those which have been given; nevertheless it occurred to us 
that it might not be useless to stalc*the manipulations of it. 

Put into a pint matrass 700 grs. of nitric acid, of specific gra- 
vity P3G, or 1*38, and 34 grs, of pure silver*. When the silver 
is dissolved, the solution is to be pomed into 1000 grains of 
alcohol of 85 to 87 centi-siund degrees, fhe fluid when heated 
to ebullition soon becomes tml.id, and begins to deposit fulmi- 
nate of silver: the matrass is iheii to be removed from the fire, 
and in order to diminish the eliullitiou, which srtll continues, a 
quantity of alcohol equal to that* originally employed is to be 
gradually added. When the ebullition has ceased, it is to be 
siift'ered to cool, the fulminate is to be put upon a filter, and 
washed till it ceases to yield any acid. The fulminate is then 
snow-white and quite pure. Tlie filter is then to be remomd, 
and spread upon a plate, and covered witl^ paper ; it is to be 
placed upon a vessel half filled with water, which, is*to be kc^t 
boiling for two or three hours. The weight of fulminate obtained 
is usually equal to that of the silver employed ; a tlfird more 
# ^ 

• ♦ Annalcs de Chimie ct de Physique, tome xxv. p. 285 » 
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ought to be procured, but this third remains in solution in the 
niti’ic acid, and in the*'Jashings. 

Fulminate of silver does not detonate alone at a temperature 
of 212° Fahr. nor even at 266°; but it must not be exposed to 
the slightest percussion between tvjo hard bodies, even \vben it 
is in water. Consequently wooden ,stirrers only should be 
employed, instead of glass ones, and the capsules on which it is 
put should be placed upon several folds of paper ; it is prudent 
also to remove it only with bits of paper; for the detonation of a 
few grains only of this matter occurring on the hand would infal- 
libly occasion its loss. *■ 

We ascertained, by operating upon very small quantities of 
fulminate, that it might be rubbed on a porcelain capsule with a 
cork or the finger, after having mixed it with forty times its 
weight of peroxide of copper, and that it did not detonate when 
exposed to the action of heat; we employed this method of deter- 
mining what were the proportions of carbon and azote in the 
fulminate of silver. Two decigrammes (grs. 3‘()888) of this salt 
mixed with four times its weight of oxide of copper, and heated 
in a glass tube produced a gaseous mixture, the last portions of 
which, after the expulsion of the common air, were conqiosed of 
two parts by volume of carbonic acid gas and one volume of 
azote ; consequently in the fulminate of silver, or rather in the 
fulminic acid, the carbon and the azote are in the same propor- 
tions as in cyanogen. 

Fulminate of silver containing two portions of oxide of silver, 
one of w'hich serves as a base to the salt, and the other ajipears 
to be a constituent of fulminic acid, we endeavoured to deter- 
mine each with precision. Their total «[uantity is easily obtained 
by decomposing fulminate of. silver by muriatic acid, and evapo- 
ration to dryness ; towards the end of the operation, a little nitric 
acid is to be added in order to ’decompose a small quantity of 
muriate of ammonid>i which is formed during the evaporation, 
and which is derived from the decomposition of an acid, which 
we shall presently mention. 

2'266 parts of fulminate of silver, thus decomposed, yielded 
2’ 171 of chloride of silver. Reducing this chloride to oxide of 
silver, 100 of iulminate contain 77'61 1 of oxide of silver ; in a 
second expmiment 1'060 of fulminate yielded 1'016 of chloride 
of silver, or 100 of fulminate contain of oxide of silver. 

By taking the mean of these two experiments, 100 of fulmi- 
nate of silver contain 77‘528 of oxide of silver, or 


Silver 72-187 

Oxygen .*. 5-341 


*77-528 

We suppose that all the silver is in th*: state of oxide, and it 
will be seen that this supposition is extremely probable. 
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When fulminate of silver is put into a solution of potash, oxide 
of silver is separated, and fulminate of*^?atash is formed; 
the decompceition is very incomplete ; oxide of silver continues 
to precipitate during the evaporation of the fluid, even jit the 
expiratjon of^omedays; the results V)btained are very variable, 
depending upon the quantity of potash, and unquestionably also 
upon the formation of doiitle compounds. 

One hundred parts of fulminate of silver produced 27*14; 
29*69 and 31*45 of oxide of silver. Being unable to employ 
this method of analysis to determine the quantity of base com- 
bined with the fulminic acid, we liad recourse to chloride of 
potassium ; it does not indeed decompose the fulminic acid ; it 
precipitates the oxide of silver combined with it in the state of 
chloride, and produces fulminate of potash ; 2*252 parts of fulmi- 
nate of silver thus decomposed by chloride of potassium slightly 
in excess, yielded 1*202 of chloride of silver; estimating this 
quantity of chloride in the state of oxide, 100 of fulminate con- 
tain 38*106 of oxide of silver as a base. 

The fulminate of potash obtained in this experiment, decom 
posed by muriatic acid, yielded 1*210 of chloride of silver; or 
100 of fuhuin'ate contain 38*359 of oxide of silver regarded as a 
coiivstituent of the fulminic acid. These two quantities of oxide 
of silver dilhu* so little from each other that we may conclude 
the fulminate of silver to contain twice as much oxide as is requir- 
ed to saturate the fulminic acid. The total of these two quanti- 
ties of oxide nmounts only to 76*464, instead of 77*528, which 
ought to liave been obtained ; but the conclusion which we have 
drawn from our oxperiiiierit is not on this account mucli less 
accurate.* 

Knowing the (piantit.y of oxide contained in the fulminate of 
silver, we endeavoured to determine *its other elements, among 
which are, as wv, already know, carbon aiid a/ote. We decom- 
posed the fulminate of silver by oxide of coj‘])^r; but as it was 
very re<[uisite ti» dry the matters upon whicli we had to operate 
pcrVectly, we shall begin by desciibing the process by means of 
which we believe that we succeeded in cHecting it; esjTecially as 
it is applicable to the analysis of any vegetable or animal sub- 
stanc(‘. * 

After having mixed the fidminatt' of silver with the oxide of 
copper, and introduced the mixture* into a modenately thick glass 
tube, the external diameter of which was about one-third of an 
inch, and its length nearly twelve inches, rr, lig. 1 (PI. XX VII I), 
it was connected with a tube containing chloride of calcium, 

• 

* The alkaline chlorides possess the property of dissolving a small (piaiUity of chica. 
ride of silver : this source of error we avoided in the ftdiowing manner: we began by 
evaporation nearly to dryness, and poured some nitric, acid upon the resiejuum ; hy 
heat, the chhnidc of potassium was tpiickly converted into nitrate, while the chloride 
of silver suderetl no change. « • 



416 MM. Liebig ami Gay-Lussac on [June, 

which is itself adapted, by means of a flexible lead pipe, c, to a 
suiall receiver placedjjjjon the plate p of an air-pump. 

On making a vacuum in the apparatus, the air cftwies with it 
the vapour of water, and re-enters the tube containing the mix- 
ture only when dried by the chloride of calcium. ,But in order 
still better to separate the hygrom'etric moisture of the mixture, 
the tube containing it ia placed in a tube, d e, of greater diame- 
ter, fitted with a perforvxted cork, and filled with water which 
may be' boiled. The vapour escapes by the tube, j\ and the 
water which condenses in it falls into the vessel g placed below 
it. By alternately filling and exhausting the apparatus, it will 
be granted that the mixture must lose all its hygrornetric moist- 
ure. With respect to other substances, the decomposition of 
which there is no reason to fear at a temperature above 212°, 
the tube /containing the mixture may be heated in an acid or 
saline solution, or in a bath of oil. The apparatus which has 
been described requires no copper pipe ; the joinings are all 
made with cork, and when this substance is of a good quality, 
the apparatus sustains a vacuum perfectly without the use of any 
cement, or, at most, a little isinglass or tallow may be introduced 
into the pores of the cork when it appears to have' any. 

The mixture of fulminate of silver and oxide of copper being 
perfectly dried, it is decomposed by the action of heat, and the 
gases resulting from this decomposition are to be received ; but 
as by the usual processes, it is difficult to ascertain their real 
volume, we employed the following apparatus which gives it 
immediately. 

This consists of a footed receiver, a b, fig. 2, into which 
are cemented, one in a, and the other in b, two rings or collars 
of cork, for the purpose of directing the small graduated receiver, 
r, in its motion. The tube,‘d, which conducts the gases into the 
graduated receiver, has two vertical and parallel branches, the 
ascending one of'wJuch nearly touches-the top ol'the graduated 
receiver when it is in its lowc.st place, and then passes on the 
outside of the graduated receiver between the two o])enings of 
the cork lings. The plan of these rings is represented by tig. 3. 
The footed receiver' being filled with mercury, and the as- 
cending branch of the conducting tube being placed in the 
graduated receiver, the latteV is plunged in mercury, and the air 
escapes gradually by the conducting tube. The receiver is 
fixed in its first position, by supporting it from its summit 
with a cork fi.xed in a wooden arm, b, moving along a ver- 
tical stand, t, upon which it may be stopped at any situation 
by a screw', k. Tire tube, 'in, containing the mixture, is then 
adapted.to Jhe conducting tube, and the latter is confined in the 
wooden vice of the supfiort, /, the parts of which are made to 
approach by means of a screw, and separate by their own spring. 
'The mercury in the graduated receiver ip put exactly ou a level 
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with that which forms the bath, and the volume of air in thtf gra- 
duated reqeiver is noted, as well as its temperature. When the 
mixture is decomposed, the gases which are evolved depress the 
mercury in^the graduated tubej but by. properly shitting the 
wooiJfen arm along its sujt^ort, the mercury is maintained at 
nearly its original level,* it being continually added to fill the 
space which the receiver leaves by rising out of the bath. When 
tne decomposition is finished, the fire is removed, and when the 
apparatus is cooled, the mercury is brought to the same level in 
the receiver and in the bath, end the temperature i.s noted. It is 
evident that the volume of air contained in the graduated 
receiver, after the operation, less than that which existed 
there before it, indicates exactly the volume of the ga.ses which 
result from the decomposition, the corrections for temperature 
and barometric pressure being made ; but as the whole of the 
operation continues at most but half au hour, it is seldom requi- 
site to make any corrections. 

The water which is formed during the decomposition of an 
hydrogenous substance by the o.xide of copper, is usually col- 
lected by causing it to pass over chloride of calcium contained 
in a tube placed between tlie conducting tube and that which 
contains the mixture ; but the following arrangement, wliicli 
consists in introducing the chloride of calcium into the same tube 
ao that in which the decomposition is effected, has appeared to 
us to be preferable. 

We take a very small tube, )i, fig. 4, the external diameter uf 
which is nearly equal to the internal diameter of the tube, ?//, 
containing the mixture ; to this a small lube, o, is attached by 
melting them together, and it is made to pass tightly tluougii 
the tube, m, and after having filled*it with chloride of calcium, 
it is drawn to a point at the other cud, /», leaving only a small 
aperture. Having noted the weigh!, it is td be placed in tin; 
tube, 711 , as shown by tig. 2; the ga.ses liave then no other pas- 
sage for escape but over the chloride of calcium, and they tlien 
deposit their moisture. Wlien ihe mixture i.s inirodutfed into the 
tube, 771, care must be taken to leave an eifipty space, i7i .s-, below 
the upper side of the tube, that it may not be prftjectetl forward 
by the gase.s at the moment of thhir expulsion. Lastly, it has 
been often recommended to use a spirit-lamp to etii ct the 
decomposition of the juixture ; but we find it to be inueli more 
convenient to place the naked tube upon a grating of iron wire, 
supported by a furnace, the door and ash-hole of which are k^pt 
shut, and to surround it w’ith red-hotvliarcoal occasionally added. 
This method also possesses the advantage of enahlipgVis to'hetit 
the whole of the tube in every part at die same time, and witli a 
little practice, it is easily rendered of a dull red heat, without any 
risk of softening it. ^ i 

The process of analysis bv oxide of lainpor being very well 
New Se/ies, vol. vii. 2 k 
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kno\tn, we shall limit ourselves to the relation of the results 
which we obtained, without going into further detail;^, . 

We usually experimented upon three decigranjmes (4*6332 
grains) of fulminate of silverj and considering the parbon and 
azote disengaged as existing in the State of cyanogen, fivd‘suc> 
cessive experiments gave ps : *■ 

Fulminate of silver 100; cyanogen 17*379 

17-315 

16-921 

' 16-869 

17*314 

Mean 17*160 

f. 

In the first ex leriment no trace of water was perceptible ; in 
the second 0*06 *6 of a grain ; in the third 0*0154 grain, in the 
fourth 0*1848 grain, and in the fifth 0*0308 of a grain was 
obtained. 

Although in these several experiments, except in the fourth, 
the quantity of water is not considerable, we did not consider 
it as accidental until after we had ascertained in several 
ways that its quantity was never sufficient to allow hydrogen 
to be considered as one of the elements of fulminate of silver. 
We generally operated upon three decigrammes (4*6332 grains) 
of fulminate, and supposing the hydrogen which it contains to be 
in sufficient quantity to form hydrocyanic acid with the cyano- 
gen, this quantity ought to have yielded 0*2710 grain of water, 
which certainly could not have escaped our notice. 

We shall presently adduce other proofs of the absence of 
hydrogen on the fulminatesj and in the mean time, we conclude 
that this compound is formed of 

Silver ...1 72*187 

Oxygen 5*341 

Cyanogen 17*160 

Loss i 5*312 

•• 100*000 

The quantity 6*312 is evidently equal to the quantity of oxygen 
combined with the silver ; it cannot be attributed to the hydro- 
gen, which, supposing there had been any combined with the 
cyanogen to form hydrocyanic acid, would amount only to 0*651 ; 
nor can this loss be attributed to water, for we have never found 
a quantity nearly equal tb it ; consequently it can be attributed 
only to -oxygen cont.uued in the fulniinic acid. According to 
this suppositi(»*i, which will be hereafter verified, fulminate of 
silver consists of 
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Two atoms of silver, • • 

Two atpms of oxygen combined with the silver, 

Two ‘atoms of oxygen combined with the elements of the 

fulminic atjid. 

• • 

Two atoms of cyanogen = 

It evidently follows from this analysis, that fulminate of silver 
does not contain sufficient oxygen to convert its carbon into 
carbonic acid. The examination of the residuum left by the 
fulminate of silver after decomposition by oxide of copper, in 
which copper is found in its metallic state, gives an incontro- 
vertible proof of this ; but it would not be easy to determine by 
this method the quantity of oxygen really deficient. 

It would have been important to have ascertained the products 
of the immediate detonation of the fulminate of silver; and we 
did not fail to make some experiments with this intention ; but 
we were compelled to abandon it on account of the fracture of 
the vessels, which took place with a very small quantity of fuloii- 
nate, and by the danger inseparable from experiments of this 
kind. On the other hand, it appeared very easy to detennine 
the products of the decomposition of the fulminate of silver by 
heat, after having mixed it with substances incapable of supply- 
ing it with oxygen : that which at first appeared preferable to us 
was glass reduced to an impalpable powder; but every time that 
we endeavoured to mix it witli the fulminate, detonation took 
place, and prudence compelled us to give up this method. 

By employing chloride of potassium instead of glass, the 
mixture may be rubbed by the finger, or with a cork, ivitliout 
danger, after having mixed it as ^intimately as possible with a 
small slip of card. 

A portion of fulminate of silver weighing 6’ 131 grains (0'397 
gramme), decomposed by this process, produced ll-9‘29 cubic 
inches of gas; with oxide of copper, this same quantity of fulmi- 
nate would have given3()’Hl cubic inches. The 11 •929 cubic 
inches of gas contained no oxide of carbon, and w ere composed 
merely of azote and carbonic acid. Now, according to this 
composition,!! all the oxygen of the fulminate had been employed 
to form carbonic acid, and the azote had been disengaged with it, 
and recollecting that in the complete combustion of the fulminate 
by oxide of copper, the azote constitutes one-third of the whole' 
volume, and the carbonic acid two-thirds, there should have been 
obtained 

Azote = i of 36*81 = .' 12*27 

Carbonic acid = V of 36*81* 1*2*2? * 

24 a4' 

• We say one-third of 36'Sl, berause, in our experiment, omy one-half the tjuan- 
tity of carhonic acid could be formed that would result from the complete combustion of 
the carbon. 


{ 2 atoms of azote, 

4 atpms of carbon. 


*2 E 2 
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There being so great a difference between the results of calcu^ 
lation and experiment, -we determined to examine the residuum of 
^ the distillation, which was of a blackish-grey colour^ We found 
by treating a portion of it with’water, that it was very alkaline, and 
that which was not dissolved contained muclv chloride of sttver. 
Thus by the agency of the silver, and the oxygen contained in 
the fulminate, a part of the chloride of potassium was decom- 
posed, and converted into potash and chloride of silver, and the 
former was combined with caihonic acid : this circumstance 
explains sulliciently why so small q volume of gas was obtained. 

During the decompusitiun of the fulminate of silver mixed 
with the chloride oJ‘ potassium, a small quantity of carbonate of 
ammonia was obtained, which was collected in one part of the 
tube by surrounding it with a piece of paper moistened occa- 
sionally with ether to cool it. For the purpose of determining 
the quantity of carbonic acid combined with the ammonia, we 
passed up a tube over mercury some muriatic acid, and a small 
fragment of marble insuHicient to neutralize it. We agitated it 
thoroughly, in order to favour the solution of the carbonic acid 
gas in the muriatic acid, and sometime after we introduced into 
the solution the portion of the tube upon which the carbonate of 
ammonia had condensed ; effervescence was very perceptible ; 
but the gas disengaged was not equal to Od)!) of a cubic inch ; 
conse(|nenUy the quantity ol‘ ammonia contained in the carbonate 
could not amount to 0*18 of a <uibic inch. 

The residuum of the decomposition of the fulminate of silver 
necessarily containing some carbon, it was distilled with oxide 
ofcoj)per; 17'<S74 cubic inches of gas were obtained, which, 
added to the 1 1*929 before procured, give a total of about 29*8 
cubic inches; tlui dili'erence between this quantity and 39*81 
which ought to have been obtained, is still very great; but the 
potash formed, necessarily retaiued a portion of carbonic acid, and 
on other accounts this experiment was not sulliciently correct. 

The chloride of potassium not having answered our purpose, 
Ave employt'd sulphate ol potash, calcined and reduced to a very 
tine powder, that it liiight be rubbed with fulminate of silver 
without danger! 6*32 grains of 1‘ulminate mixed with about 
twenty times as much sulpliutt* of potash, and dried in a vacuum, 
yielded by distillation l4*f38 cubic inches of gas; the same 
' quantity of lulminate distilled with oxide of copper would have 
given 32'04 cubic inches. The residuum heated with oxide of 
copper afterwards gave 14*9() cubic inches of gas ; but we 
leinarkcd tliat it was rather red, and that consequently nitrous 
acid was ^ioruied : this happened unquestionably, because, in 
order that the bulk of th6 mixture might not be loo great, too 
small a pi\)portion of oxide of copper had been used, ihere was 
also produced OfSauill quantity of carbonate of ammonia, which 
appeared to us to be smaller than that obtained in the preceding 
exjieriiaent, and no trace of water was perceptible, winch seems 
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to prove that the formation of one of these compounds prevented • 
that of the other. Now, su])posing that all the hydrogen'coiu- 
bined with the cyanogen in the fulminate of silver was combined 
with the azote to form ammonia, a very appreciable qijautity of , 
carbonate pf ammonia ought to be*obtaioed. 

Iddeed the grains <5f fulminate decomposed by oxide of 
copper ought to yield 3'2‘04 cubic inches of gas, composed of 
two-thirds of carbonic acid and one-third of azote. And as 
there is in hydrocyanic acid as much hydrogen in volume as of 

azote, 32'04 cubic inches represent — IC‘68 of hydrogen 

gas, which, combined with iheir third of azote, ought to produce 

l0(>8^+3j^ _ of gas: ihis quantity would 

absorb 3-36 of carbonic acid gas to form carbonate <>f ammonia, 
and the total diminution which would result iVom llie disappear- 
ance of carbonic acid gas and that of azote, would be equal to 
7*12 cubic inches. In our exporiinont, notwithstanding the 
formation of nitrous acid, we obtained 2D'04 cubic inches, the 
ditterence betw'een which and 32'()4 is very far from being equal 
to that whiftli ought to be obtained, if all the supposed hydrogen 
had been taken up to form ammonia. The hyp(jthesis that a por- 
tion would produce water cannot be admitted ; lor, as wc have 
already remarked, when carbonate of ammonia is formed, not 
the slightest trace of moisture is perceptible ; and further, wo 
have proved by direct experimeut, that by moistening the fid- 
rninate of silver, much carbonate of ammonia is obtained. 

Thus the decomposition of fulminate ol‘ silver mixed with sul- 
phate of potash 1‘urnishes us w iUi additional proof that it does 
not contain hydrogen as one of its elements. The fulininatc of 
silver ill the preceding cxperiment*liaving given two portions of 
gas, one with sulphate ol potash, and tlie other with oxide of 
copper, it was important to ascertain tlienaline of each of them. 
We made a fresh expel iinent direettd solely to this end; but 
being desirous of obtaining the first portions evolved without 
any admixture of atmospiunic air, we endeavoured* to form a 
vacuum in our apparatus. ’ 

To the tube containing the mixture, we adaptifd a copper t ube, 
/•, fig. 5, connected with a glass ttibe, d, nearly 40 inches long, 
and immersed it in a liasin of mercurv, »i, in order to collect the 
gases. I'roiu the middle of the copjier tube, another, r, projects • 
at a right angle, furnished w itli a cock, and communicating with 
the air-pump by means of a leaden iiijie, /. On making a vacuum 
ill the apparatus, the mercury caimot pass the height, /r, equal 
to about thirty inches, and by tlieii turning the cock, nil comrwu- 
nication between the apparatus and tlte air-pninp is shut off. 

In employing this apparatus, we found that the gati evolved 
during the distillation ol' the fulminate of silver viith the sulphate 
of potash, is composed of tw'o volumes of carbonic acid gas and 



422 MM, Liebig and Gay^Imsac on [June, 

one of azote, and that obtained in distilling the residuum 'with 
oxid6 of copper consists of 100 volumes of the first gas and 37*4 
of the second. 

Although this result is not in perfect agreement \nih the first, 
and although the experiments which we detail have, not all the 
accuracy we could wish, it appears to us nevertheless probable, 
that in the decomposition of tlie fulminate of silver mixed with 
the sulphate of })ota»h, only half of the carbon is converted into 
carbonic acid ; that a quantity of azote is evolved which corre- 
sponds exactly with what ought to happen if the azote and the 
carbon were in the fulminate in tl>3 state of cyanogen, and that 
consequently the silver in the residuum exists in the state of 
subcyanuret. 

If the elements, which analysis has made us acquainted with, 
in the fulnrinate of silver are the true ones, it is easy to obtain 
the true equivalent number of fulminic acid ; for admitting that 
the oxide of silver which acts as a base in the fulminic acid is 

77*529 

exactly half that contained in the fulminate, w^e have — = 

38*764 : 61*236 :: 146*161 (oxide of silver) : 22!.)*31 ; now, 
by calculation, fulminic acid will be composed of ' 


1 atom of oxide of silver 145*161 

2 atoms of cyanogen 65*584 

2 atoms of oxygen. . . * 20*000 


230*745 

In order to verify this result, w e prepared fulminate of barytes 
by decomposing fulminate of silver with chloride of barium, 
and after having dried it at the temperature of 212^^, we treated 
it with muriatic acid, wliicn formed chloride of barium and 
chloride of silver : 38*33 of fulminate of barytes produced 15*85 
of chloride of baritirn, and from this the equivalent number of 
fulminic acid is readily deduced, and is 228*873. The agree- 
ment between these three results is as near as can be expected 
in experiments, the danger attending which does not allow of 
their repetition, and we shall admit 230*745 as the equivalent 
number of fulminic acid, which is the result of calculation. 

Being now acquainted with the nature of the elements of ful- 
minate of silver, we shall direct our attention to the manner in 
* which they are combined. 

If silver be an essential principle of fulminic acid, we must 
nec&ssarily admit the existence of almost as many peculiar acids 
as there are metals ; for the greater part may replace silver, and 
foi*m*each a fulminic acid. With zinc alone for instance, a ful- 
minate is produced which is perfectly analogous to that of 
silver ; but is it probable that bodies, the properties of which are 
so different, should replace each other in the same atomic pro- 
portion, and fonn, wiu cyanogen and oxygen, acids which are 
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perfectly similar? or is it not, on the contrary, more probable , 
that the various fulminic acids are real supersalts, the afjicl of 
which do^s not contain any metal as one of its elements, and 
which is forqied only of oxygen and cyanogen ? It must be con- 
fessed that our experiments rendcB this opinion extreihely pro- 
babfe ; but the /ollowing considerations give it additional 
certainty. • 

As fulminates may be obtained without silver or mercury, 
with oxides which yield oxygen with difficulty, as, for example, 
the oxide of zinc, it necessarily follows that the various fulmi- 
nates contain a common principle of fulmination, which is inde- 
pendent of their bases, and which can be only a compound of 
oxygen and cyanogen, or, if it be preferred, a compound of oxy- 
gen, carbon, and azote. 

In addition to this, if we compare the fulminates with the 
neutral tartrates, and the various fulminic acids to the several 
bitartrates, perfect analogies exist between lliem. Tims a neutral 
tartrate of zinc, copper, silver, or mercury, &c. is only partially 
decomposed by ])otash, in the same manner as the lulniinates of 
these bases; all the fulminic acids form double salts wdth bases 
like the bitniirates ; fulminic acid wdth silver as a base is preci- 
pitated by acids on account of its insolubility in the same circum- 
stances as cream of tartar; and there are many fulminates, like 
the neutral tartrates, in which acids produce no precipitate, 
because the corresponding acidulous fulminates or tartrates are 
soluble ; such are the fulminates and tartrates of zinc and cop- 
]ier. Lastly, the iuliiiinates have great analogy wath the hypo- 
sulphites. 

According to these analogies, it ap|)cars to us extremely 
probable, not to say (‘ertaiii, that the several i’ulminates form 
a particular kind of salts, all contaAiing tlir same acid, c-oiuposed 
only of an atom of cyanogen and an atom of oxygen, and which 
is unquestionably n/anir acifL The lUHitr/l I’ulminates would 
be ci/(t)iates, the various fulminic acids and the equi- 

valent number of cyanic, acid would be 42*71)2, that of oxygen 
being equal to 10. Nevertia less in proposing tJie name of 
vijamc acidy which appears to express thc» nature of the fulminat- 
ing principle common to all the fulminates, w'^ request, before 
it is adopted, that our results rdiould be verified by chemists ; 
and on this account, we shall continue to employ, with the new 
acceptation determined by our experiments, the names 
nic add and fultnimtesy which not indicating the nature of the 
compounds to which they are applied, will have the provij^onal 
advantage of not inducing any eri;or. 

In recollecting the property of the ay/ie/’*describo4 by Welter, 
of forming detonating salts wdth basos, we could dot avoid look- 
ing for some analogy between this compound and the Acid of the 
fulminates, although, on other accounts, we were fully persuaded 
that their nature is n6t similar. The analysis ot^the salts formed 
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with amer was^ the only means of clearing up this subject; but 
having been able to give but little time to the preparation of 
this substance, and not having succeeded in attaining a quantity 
sufficiently pure, we have been compelled to defer^this analysis 
to a future period. 

The nature of the fulminates appemng to lj.e deterininedj we 
made some attempts to separate the fuKninic acid from them ; 
l)ut they were all unsuccessful : for either the fulminates are not 
(iecoinposed by the acids, or, when they are, the fulminic acid 
is so also, and yields peculiar products, respecting which we are 
going to Oder some observations, although tliey are incomplete. 

The muriatic, hydriodic, and hydrosulphuric acid, decompose 
fulminate of silver, even when cold ; with muriatic acid much 
jiydrocyanic acid is evolved, but neither ammonia nor carbonic 
acid is perceptible. A peculiar acid containing chlorine, car- 
bon, and azote, is formed, which is easily obtained by pouring a 
little muriatic acid upon fulminate of silver, until the hltered 
duid is no longer rendered turbid by tlu^ acid* It possesses the 
ibllowing properties : 

Its taste is sliarp ; it reddens litmus paper strongly ; it does 
not precipitate nitrate of silver ; neutralizes bases ; and then 
possesses the property of colouring tlui perchloride ()i‘ iron of 
a deep red colour ; it acquires it also after some lioiirs’ ex- 
posure to tiic air, because a portion of it is decoin{)Osed which 
produces ammonia that saturates the other part ; heat accele- 
rates tills decomposition. When comiuned with potash and 
evaporated to dryness, ammonia is obtained, and the residuum 
cli'ervesces with acids, and precipitates nitrate of silver. 2U'70 
jau'ts of fulminate of silver, accurately decomposed l)y muriatic 
acid, yielded liJaS4 of chloride of silver, wJiicli were separated 
i’rom the filter by mesrus of ammonia. 

The new acid being mixed with hydrocyanic acid, which, as 
is well known, pit^pipitates nitrate of silver, we employed the 
following process to determine the quantity of chlorine wdiich it 
contains. We added to the acid potash in excess, and towards 
lhf‘ end of ^Mie evai)oration, carried on in a platina crucible, wc 
added nitre, and made it red-hot, to decompose the cyanogen ; 
wc afterwards saturated tlie pure alkali, and precipitated by 
nitrate of silver. Tlie weight \)f the chloride of silver obtained 
amounted to 4(S-20 parts, whicli is almost two and a halftimes 
greater than the weight of the chloride obtained by decomposing 
the fulminate by muriatic acid. In another experiment, the 
tvvo.yquantitics of chloiide of silver were in the pro})ortion of 
]7*r)2 to 44*2b, wiiicli are also those of I to 2'5. 

j^f tlicsc results are correct, it cannot be admitted that all the 
chloriiu' exists free from lu/drogen in the new* acid ; for the fuU 
minale of, silver, containing only 4 proporlions of oxygen and 2 
of cyanogen, could only take the hydrogen of U proportions of 
muriatic acid, supposing that all the cyanogen was changed into 
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hydrocyanic acid. A port ion of it must, therefore, remain in the 
new acid, and 7 proportions of chloride of silver are obtained : 
it is evident, therefore, that a part of the chlorine is combined 
with hydioger^ in the new acid. 

For the jyirpose of obtaining some information in this respect, 
we altcmpted to ascertain* tlie quantify of hydrocyanic acid 
which is evolvea when fulminate of silver is treated w’ith muriatic 
acid. 

A known weight of fulminate of silver was put into a three- 
nccked bottle, fig. 6, with water placed in a salt-water bath, and 
afterwards muriatic acid w'as poured through the tube, f upon 
the fulminate. In order to i'acilitate the volatilization of the 
hydrocyanic acid, a current of hydrogen gas w'as passed into the 
riuid, from a bottle, a, containing a mixture of zinc and sulphuric 
acid. The hydrogen gas passed through a lube, r/, Kontaining 
fragments of marble with a little water, and aftorvvards escaped 
through a solution of nitrate of silver contained in the receiver, c. 
\¥e were in hope of obtaining cyunuret of silver; but to bur 
great surprise no precipitation took place, although we were 
certain that the same solution of silver gave an abundant preci- 
pitate when rt rdrocyanic acid was poured into it. 

Hydriodic acid acts upon fulminate of silver in the same way 
as muriatic acid. Hydrocyanic acid is disengaged, and a pecu- 
liar acid is formed which contains iodine, and possesses the pro- 
perty of precipitating pcrchloride of iron immediately ol’ a deep- 
rod colour. 

When a current of suljihuretted hydrogen ga.s is passed 
through water containing suspenderl I'ulmiiiate of silver, the 
fulminate is also decomposed ; sulphuret of silver and a peculiar 
acid are obtained, of v hich sulphur is one of the elements, but 
no smell of hydrocyanic acid is pcrctfptible. 

'I'his new acid has a sweetish taste; it immediately colours 
pcrchloride of iron of a deep-red cnlour; th '4 solution may be 
civaporated, and concentrated without decomposition. Com- 
bined with potash and evaporated to drynes.s, it suffers no 
alteration. * 

22-68 of fulminate of silver, treated with sulphuretted hydro- 
gen, produciui sulphuret of silver, which, treaised with nitric 
acid, and afterwards with muriatift, gave 21-73 of chloride of 
silver. 

The new acid, saturatt'd with potash, evaporated and heated 
t.o redness in a capsule of platiiia w ith nitre, saturated and pre- 
cijiitatcd hy chloride of barium, jiroduced 18-1)0 of sulphate"of 
barytes, representing 22-80 of chloride of ijilvor. These two 
quantities of chloride, not being very different, scen\ to admit c4’ 
the conclusion, that in fulrainic acid, the sulphur exactly 
replaces the oxygen atom for atom ; but a second experiment 
indicated by sulphate of barytes a rather smaller p^jportion than 
tlie first. . 
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Fluoric acid does not act upon the fulminate of silver; the 
caufie of this is not to bfe found in the solubility of fluoride of 
silver, for fulminate of copper is perfectly decomposed by muria- 
tic acid* This fact appears to us important the* hitherto 
somewhat problematical history of fluoric acid, 

The three peculiar acids of whiclf we haverSj)oken as col6uring 
the perchlonde of iron fof a deep-red colour, must possess a 
common principle as the cause of this ])ro[)orty. It is worthy of 
remark, that the slightly fulminating /////t*/', several properties of 
which have been detailed by M. Chevreul, and the sulpho-cyanic 
acid of M, Porret, give the sama red colour to perchloride of 
iron. 

Oxalic acid decomposes fulminate of copper and of silver ; 
hydrocyanic acid and ammonia are produced ; no effervescence 
is perceptible, which seems to prove that no carbonic acid is 
formed. Sulphuric acid gives similar results. 

We may remark, with respect to the preparation of the alkaline 
fulminates, that fulminic acid having the property of forming 
very variable double salts, it is preferable in obtaining the 
double fulminate of silver and potash, for example, to decompose 
the fulminate of silver by chloride of potassium: It may be 
immediately obtained in a state of purity, by employing only 
exactly the quantity of chloride sufficient to j)recipitato half 
the silver combined with the fulminic acid, or rather a little 
less, since the fulminate of silver which is undecomposed, 
being but little soluble, would remain with the chloride of silver. 
Nevertheless the limit of the total decomposition of the fulmi- 
nate of silver may easily be ascertained by using heat, because 
the fulminate being then slightly soluble, a precipitate is obtained, 
if any remain uiidecomposed, by adding a little of the chloride. 
We repeat that all the fulYninates, single or double, detonate 
with great facility, even in water, and that glass stirrers should 
not be used to ag’tate any fluid, which contains them in a state 
of mixture. We accidentally detonated, by this method, fulmi- 
nate of silver and barytes in a porcelain capsule ; the accident 
fortunaWly produced no ill effects, because the greater part of 
the fulminate was siispended in the liquid, and it was scarcely 
warm; but vrithout this union of circumstances, the conse- 
quences would have been terrible. 
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Article VI. 

Analyses of Ijie Clirysoheryisfrom Haddam and Brazil. By Mr. 

, H.’Sevbert.* 

t ** 

In the summer of 18213, I visited lladdam, in the State of 
Connecticut. Among the various substances there collected 
was the Chrysoberyl, a mineral much esteemed on account of 
its rarity. It occurs dissemiiyited in a coarse grained granite, 
in which the predominant ingredient is a white feldspar, which 
Prof. Berzelius regards as Albile, perfectly resembling that of 
Finbo. In the same granite this celebrated chemist observed 
the Colmnbile.f It is also associated with greyish qiijirtz, man- 
ganesian garnet of a fine blood red colour, and a yellow granu- 
lar substance, whicih some mineralogists su[)posed to be a variety 
of the cymophane ; but from its inferior hardness and general 
chemical composition, 1 recognised it to be common beryl. 

For the earliest chemical information concerning the chryso- 
beryl, we are. indebted tt) Prof. Klaproth, lie published his 
analysis of it in 179.5,:]; and gave the following constituents of it, 
viz. alumina, 7l‘5U; lime, O’; oxide of iron, 1-50; silica, 18; 
loss, 3. Berzelius presented us with a formula founded on this 
composition ; § but from his experiments with the blowpipe he 
was led to conclude that it contained no lime, and that it was a 
subsilicate of alumina.lj In this he was apparently confirmed by 
Prof. Thomson,** who quotes Klaproth ’.s analysis, and states that 
he examined the mineral some years ago, but having accidentally 
lost his results, he was unable to publish them, lie observes, 
however, that the only c.onstituents he i’ound were alumina, 
silica, and oxide of iron. When 1 was about to prepare the 
communication which I now have tlie honour to lay before the 
►Society, a more recent analysis of the chrystmeryl of Brazil, by 
M. Augustus Arfwedson, was observed, by me, in Tilloch’s 
Philosophical Magazine.ii' lie co)jfirmed the results of Prof. 
Thomson, and considered the chemical composition of this sub- 
stance to be — silica, 18‘73; and alumina, 81-43, with a trace of 
oxide of iron. ♦ 

The cymophane, from Haddam, was sent to M. llauy by the 
late Dr. Bruce, in 1810, to have his opinion concerning its 

• Kxtractcfl from the second volume, New Series, of the Transactions of the Anwri- 
can Philosophical Society, Philadelphia. 

f Essai de PEniploi du (Ihalumeau, p. '243, ‘ • 

i Beitrage, vol. i. p. 97. 

^ Systenie de Mincralogic, p. 219, — (’ 4 8 + 18 A 4 S. 

Il Essai dc PEmploi du Chalumeau, p. 325, 

•• Thomson’s Chemistry, vol. iii. p. 213. 

4 + No. for November, 1823, j), 357. 
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nature,* Previous to that period, the mineralogists in the 
Unfeed States supposed it to be Corundum. The late celebrated 
crystallographer observes, La cymophane des Ejats Unis a 
d’abord etc prise pour une variete de corindoii. ^Effectivement 
elle se rapproche de qe mineral par sa durete, par pesanteur 
spccifique, et mcme par le resultat He son avialyse, qui a Uonne 
environ 72 parties d’alumine sur 100, hvec 18 de silice, et 6 de 
chaux/'t 1 was anxious to examine the cymophane found at 
Haddam, especially as M. Ilauy does not name the author of 
the analysis he quotes. The specimen used for my experiments 
was of a pale green colour. U did not present any of the 
chatoyant appearance so remarkable in the variety from Brazil, 
and some specimens from Saratoga in New York, where it was 
lately discovered by Dr. Steel. Its specific gravity, by two 
trials, wa^' 3*508 and 3*597. It is not magnetic, and before the 
blowpipe it is infusible. For a further description of the physical 
characters of this mineral, I refer to Ilauy and Cleaveland. 

Three grammes of the mineral were examined under the 
impression that Prof. Klaprotli’s analysis was accurately made. 
It was decomposed in the usual manner with four parts of’caustic 
potash, and subsequently treated with diluted nfuriatic acid ; 
but the solution was imperfect. Tlic insoluble matter was col- 
lected on a filter, and it amounted to 25 or 30 per 100. It was 
repeatedly acted on in the same way, and eacli time it dimi- 
nished in quantity, until the fourth ex])orimeut. It tlien weighed 
about fiftecu-lmndredths, and thereafter resisted all 1‘urther 
efforts to render it soluble by these means. This residue was 
then boiled in concentrated sulphuric and imiriatic acids, but 
neither of them dissolved more tlian oue-third of it. These, 
solutions were tested by difi'erent reagents, and greatly to my 
surprise, the addition of suijcarbonatc of ntnmonia occasioned a 
floculent precipitate, whicli entirely redissolved in an excess of 
the alkaline subdjarboaate. 1 immediately suspected the pre- 
sence of glucina, luit was much at a loss to explain its insolubi- 
lity, until 1 observed Berzelius’s analysis of the euclase,:{: in 
which he met with a compound of glucina and oxide of tin that 
obstinately resisted acids, lie also met with refractory combi- 
nations of thi« earth and the oxides of manganese and cerium. 
I next endeavoured to dissislve the compound by the acid sul- 
phate of potash ; but this method did not succeed. I was not 
more successful with tlic nitric and nitromuriatic acids; nor 
could it be dissolved by means of boric acid. Berzelius having 
dfscovered columbium in the gangue of the cymophane from 
Iladdam, the insoluble residue was tested for the oxide of that 
metal, .but all my attempts were fruitless. At length, I sup- 

f 

^ * Annrik's du Miiscuni (VUisloirc N;iturelle, tonic xviii. p. 57. 

Truitc (Ic Mineraloj^jie, second edition, vol. ii. p. 309. 
j Nynvcau Systeme de Mineralogie, p. ‘iS9. 
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posed, that as barytes could be brought into contact with this 
substance- more conveniently than potash at a high temperature, 
it might (leco:]iipose it. AVith this view, a portion of tke inso- 
luble matter^was exposed to a strong* heat, during one hour, with 
six pa\ts of nitrate <»f barytes in aplatina crucible. The calcined 
mass w^as boiled in nitric acid. In thist way nearly two-thirds of 
the matter that could not be entirely attacked in any other way, 
were dissolved. The same treatment was repeated, until nearly 
the whole of it was taken ujj, which happened after the fourth 
calcination. It was then no father acted on. 

After making nuinoroiis experiments on the matter that 
resisted nitrate of barytes and nitric acid, 1 ascertained that it 
was not acted on by alkalies nor acids when used separately, 
but after having been previously calcined with caustic potash, 
it readily dissolved in muriatic acid, yielding a solution of a pale- 
yellow colour, which gave a reddisli precipitate with an infusion 
of galls, a deep-green precipitate with the liydrosulphate of 
potash, and a vvliite prccipitale with alkalies. Hence it was 
oxide of titanium. 

Alter tlie lfaryt(‘S was separated with sulphuric acid, tlie nitric 
solutions were united, and treated with an excess of subcarbonate 
of ammonia. An aliundant jn ecipitale ensued, which entirely 
redissolved in the excess of subcarbonate. By ebullition it was 
again preci])itated ; and when calcined, it was in the form of a 
light wdiitc j)OW(ler, jiossessing all tlie properties that characte- 
rise gliicina. With tin' sulpliuric and muriatic acids it formed 
very sweet astringent deliquesccmt salts. By caustic potash it 
was precijiitated from its solutioiis, and ihe precipitate redis- 
solved in the excess of Uie alkali. Klaproth and Arfvvedson, in 
their analyses of the chrysoberyl from Brazil, considered the 
insoluble matter remaining, after tlu'y liad treiitcd the mineral 
with potash and miiiialic acid, to silica.^ ilTliis will explain 
why their results diHer so essentially from mine. 

After liaving thus satislied mvst If of the eornpositiou of the 
residue above-mentioned, 1 resumed my prehmiiiary experi- 
ments, and proceeded to examine the muriulic solution obtained 
from the treatment of the mineral witli potash and fmiriatic acid. 
From this solution some silica w as sV*parated. A portion of the 
lujuid was treated with caustic ammonia, and then tested for 
lime with oxalate of potash, but none of it could be detected. 
To the remaining liquor a considerable excess of $ubcarbonate 
of ammonia was added, and the precipitated matter was digested 
twenty-four hours. It was then separated by iiltration, and the 
fluid was boiled till all the ammonia was expelled. No*glucina 
was thus precipitated. Hence we concAide that the very small 
portion ot titanium above-mentioned, rendered the whole of the 
glucina so refractory. The alumina precipitated|by the sub- 
carbonate of ammonia w as mixed with a small quantity of oxide 
of iron. It was soluble in caustit potash, and with this alkali 
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and sulphuric acid it gaVe regular octohedral crystals of alum. 
The liquor, when tested with phosphate of soda and<ammonia, 
was found to contain no magnesia. ^ 

After the preliminary experiments, 1 commenced ^he following 

♦I € 

Analysis of the Chrysoherylfrom "Iladdunt. 

A. Five grammes of the mineral, reduced to small fragments 
in an iron mortar, were carefully porphyrised in one of agate, 
from which it acquired the additional weight of 0*13 grammes. 
The 5*13 grammes were then exposed to a red heat, and thereby 
suffered a diminution of 0*40 per lOO. 

B. The calcined mineral (A) was heated, during one hour, in 
the silver crucible, with caustic potash, and the product was 
treated wHh diluted muriatic acid ; the solution was of a lemon- 
yellow colour. There remained a white insoluble residue, 
which after calcination weighed 1*47 grammes. It was repeat- 
edly calcined with caustic potash, and treated witli diluted 
muriatic acid, with the following results : 

After the 2d experiment, it weighed 0*97 gra.mmes. 

3d ‘ 0*89 

4 th 0*85 

By the fifth treatment it was not diminished, and then pre- 
sented itself in the form of a light white powder, resembling 
pure silica in appearance. 

0. The residue (B) was repeatedly strongly calcined with six 
parts of nitrate of barytes, and subsequently boiled with nitric 
acid. 

After the 1st treatmenti, there remained 0*43 grammes. 

2d 0*15 

3d ■ 0*0t) 

And by the 4th iperatioti only 0*01 gramme was dissolved. 

The remaining 0*05 gramme was essayed in the manner 
related iii the preliminary experiments, and thus proved to be 
oxide of titanium. 'Hence we have 1 per 100 of that oxide. 

D. The nitric solutions were united and evaporated to dry- 
ness to expel the excess tif the acid. The saline mass was 
dissolved in water, and after the barytes was separated with 
sulphuric acid, an excess of subcarbonate of ammonia was 
added to the solution. An abundant precipitate appeared, 
vfhich entirely redissolved. The gluciua was precipitated by 
ebullition. Afte^ edulconition and calcination, it weighed 0*79 
‘^ranintc, or 15*80 per 100. 

E. The several muriatic solutions (B) were united and evapo- 
rated to a dry m*dss, which was treated with muriatic acid, and 
there remained 0*33 gramme of silica, from which deduct 0*13 
gramme acquired from the agate mortal* ; and there will be 0*20 
gramme, or 4 per 100 as a constituent of the miiierah 
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F. After the silica was separated from the liquid (K),'*the 
alumina ^d oxide of iron were precipitated by means of a great 
excess of subc|arhonate of ammonia. After twenty-foup hours, 
the liquor separated from the yellowish precipitate, and was 
boilea, but no glutina ^as* precipitated from it. The matter 
precipitated by tlie subcarbonate of ammonia consisted of 3'68 
grammes of alumina, or 73-60 per 100, and 0*19 gramme of per- 
oxide of iron, which, on account of the colour of the mineral, 
must be estimated as protoxide. The 0-19 gramme of peroxide 
is equivalent to 0-169 of protoaide, or 3*38 per 100. 

The constituents of this chrysoberyl therefore are. 

Per 10() parts. 


A. Moisture 0-40 

C. Oxide of titanium 1-00 

D. Glucina 16-80 

E. Silica 4-00 

F. Alumina 73-60 

F. Protoxide of iron 3-38 

98-18 

100-00 

Loss 1-82 


As the prcux'ding results dilfered so essentially from the ana- 
lyses of the chrysoberyl from Brazil hy Klaproth and Arfwedson, 
I determined to examine a specimen from that locality. 1-5 
gramme was an-alyzed in the maimer abo\v:-mentioned, and the 
following results were obtained ; — 

* Per too parts. 

Water 0-66(> 

Oxide of titanium < 2-666 

Glucina 16-000 

Silic-a 5-999. 

Alumina 68-66() 

Protoxide of iron *. . . 4*733 


98-730 

100-000 


Loss 1-270 

• ♦ 

» 

In estimating these constituents according to the oloctro- 
chemical theory, 1 believe that the oxide of titanium, ^notwitlu- 
st-anding its important agency in the an-alytical e«petiments, 
must be reg-arded as an accidental ingredient, as well, as the 
oxide of iron, which in some measure may have been derived 
from the iron mortar. As the cymophane of Brazil appears to 
be constit^iited more conformably to the hypothesis of chemical 
proportions than .that ofHaddani, the following calculation yiay 
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be made, founded on its composition, which gives for the essen- 
tial constituents of chrysoberyl, - • 

4 Per 0 parts. 

Silica 6*6 i containing oxygen 3*,32 

Alumina. .. 75*75 , 35*38 

Glucina.... 17*64 5*49 

and very nearly corresponds with the following mineralogical 
formula, A '*S + 2 G A*. 


Articlk VII. 

I 

Of Poiso7iSy Chernicalli/y 7 V/ .y.s/V>A>^ icalh^ y mid Vailiokndcallii 

cioisidorcd. 

Toxicology, or the history of jioisons, forms one of the most 
important and elaborrite branches of* forensic medicine ; and in 
tracing the subject throngli all its nunieroiis and interesring 
relations to jurisprudenci!, wc shall experience no small degree 
of gratification by observing, how greatly and progressively this 
obscure department of science has, within the last few y(‘ars, 
been enlightened by tl»e discoveries of cliemisliy 'muI. jihysio- 
logy- 

'fhe labours of the modern cliemist, indet^d, have enabled us 
to recognise and identify eacli paiiicular substance by its pro- 
perties and habitudes, with an infallible delicacy, which the 
physicians of a former age could scarcely have anticipated, 
and much less practised. 

The physiologist, by an invaluable; .series of observations and 
experiments, has rlf^monstratcd the particular organ, or texture, 
upon which each individual poison e.vmis Its energies; and the 
pathologist has lieen thus enabled to estviblish the mode in which 
it depraves the health, or e.xtinguislies the life of* an animal. 
Nor has the anatomist withheld his contributions upon this 
interesting occasion, for he has demonstrated the situation, 
extent, and intensity, of tlfc organic lesions which result from 
the operation of these terrible agents upon the living body; and 
has pointed out several ajipearances which occur I’rom natural 
causes, but which might be mistaken by the unskilful or super- 
ficial observer, for the ravages of poison. It remains for the 
forensic physician to converge into one focus the scattered rays 
^hlch have thus emanated from so many points, and thereby to 
elucidate and deterniinfc the line of conduct which the medical 
attendant is called upon to pursue, for the relief of the patient 
suffering undsirthe torments of poison, and for the establishment 

• From MeiUcalJurisprudence, vol. Dr, Paris and J, S, M, Fimblanque, Ksq. 
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of the guilt or innocence of the party charged with the peipe- 
tration of a crime, which may be said'to rob courage of its^just 
security^* vrhije it transfers to cowardice the triumphs of valour. 
That engines iso powerful and secret in their work of de?itruction 
should haw Uifiversally excited thd terror of mankind is a fact 
which cannot surprise and, when we consider how intimate 
are the relations between fear and crodnlity, we need not seek 
furthes (or the solution o(‘ tiie many problems to which the exag- 
gtuaLed slatonnu^ts oj'ancir iit toxicologists* have given origin; 
\Ui' most extraovfii; r.rv ol lliusc relate to tlic alleged subtlety of 
lanb.r.i evMsf)ns, \\ ju h was bHievecl to be so extreme as to defeat 
il\e /e. -I ski.UM * \ind ar. the same time so manageable, 

»nns; ,(’cur;it(! graduation; so that in 
.'>:? ttJ*' ! j iJ ^essii) \\j.s n 4 only llms enabled to 

I I.,' vieton un-oiiub the )uosi and least 

' ' bet 0 . -ive ins idiutted iJi{>m(‘nts with the 

* • i in, i * ov r ‘su”‘ his death at any period that 
1 !h'< -msaer tiu' ^bjeet-. u lie as'*-a^>ination. 'I'ho writ- 
»»!" Sdutarcli, d‘ae,it.ns» 'Tifeceplira-t ns, ^>uint.lllian, and JLivy, 
?id with such instam‘('S of oc< n!: :ind slow poisoning; most 
dch. liowever, mn withsta so^.j: , un ight they may acquire 
ii'o.i e.u' testimonv, bonr intf nnal evideiice ot* their fallacious 
14ut‘ar( li inloims ns lhatu slow poison which occa- 
• -.n, jn.ujgh, -'pniiug v)F blood, a liugca'img consumption 
''oy, and a weakness of intolle<:1, was administered to 
‘\r ' Sievon. This same poison is also alluded to by Quin- 

bibae. in b dechimpti. ns. T/ \ s j- hd'o ms us that Sejauus 
ru'^, ■<] ii vjit to ]fr adoenistere.d by an eunucli to 

i (n»n: (‘qnouce giadnah) dv'c.lined, as if by a con- 
suicpti.c, lisorOt r, anal at b:.{gth died, I heophriistus'l speaks 
of a poi,sL>n, prep ui d (i * ;n *>irte. tied., C(»'*d !>e so inoditied as 

to occasion demh u .bj.i . m tiau) ]>eri'Hl, surJi as two, three, or 

six months, a ' em-, iiiid rn onaUmn -, Iwcivoars. 

To such an < xtent d* tho (ahno pt)isomng appear t(j have 

been carried, about bb,() ve.ns ,*< tore the ( hnstiau a:ra, that, 
according to T/ivv,§ a!>r l.a ia<lies, of tin* lirsi families in 
Home, were convicted and punished for |tre;-aring and distri!>ut- 
5ng poison, 'fhe most notorions and expert character of this 
kind is handed down to us by xlie historians and poets under 
the name of Locusta, wlio was condemned to die on account of 
her infamous actions, but was saved in order that she might* 
become a state engine, and be numbered, as Tacitus t;xpresses 
it, Liler insfnnnentii rcgnL'' She was accordingly empfcyed 

* Tlie study of poisoning appears t»» have been of considerable atuiijuity. TTJj^^sscs 
souglit ])oison for his weapons from Ilus, “ <poifjuiotytQv t)d? 1. i* v. ; jfmt 

the conscientious pliarniacopolist rcfuwHl to furnisn Jiis dangerous preparations to the 
wily chief. * 

t 'raeiti Annul, lib. iv. c, 8. 

i Hist. Plant, lib. i\. c. S^), p. IS9-. i 

§ Lib.niii. c. 18. 

Neto Sen<:ii, vot.. vii. * 2 f 
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to poison Claudius by Agrippina, who was desirous of destroy- 
ing ^.he Emperor, and yet feared to dispatch him suddenly, 
whence a slow poison was prepared by Locusta, end served to 
him in a dish of mushrooms, of which he was parv^icularly fond, 

Boletorum appetentissimus but it failed in its effects, we 
learn from Tacitus, until it was assisiec} by one of a more pow- 
erful nature. Post (jmm nihil amp/ius This same 

Locusta prepared also the poison with which Nero dispatched 
Jh'itaimicus, the s(ni of Agrippina, who)u his father Claudius 
wished to succeed him on the throne. This poison appears to 
have proved too slow in its operation, and to have occasioned 
only a dysentery. The Emperor accordingly compelled her by 
blows and threats to prepare in liis presence one of a more 
powerful natuitj, and as the tale is related by Suetonius, it 
appears thpt it wus then tried on a kid, but as the animal did 
not die until the lapse of five hours, she boiled it for a longer 
period, when it became so strong as instantaneously to kill a pig 
to which it was given. In this state of concentration it is said 
to have dis[)atched Ilritannicus as soon as he tasted it.* Vide 
Tac. An. 13. s. 15, Ki. Kow it would clearly appear from these 
statements that Tiociista, uvow^edly tlie most accomplished 
poisoner of anc ient Home, was w holly incapable of graduating 
the strength of her poisons to the ditfereiit purposes for which 
they were applied. 

Ihe records of modern times will furnish examples no less 
atrocious than those we have just related. Tophaua, a woman 
who resided fiist, at Palermo, and atierwards at Naples, may be 
considered as the l.ocusta of modern history ; she invented and 
sold those drops so well know n by the names of Aqua TotTania ; 
Aqua della Toffana ; Accpietta di Napoli, or simply Acquetta. 
This stygian liquor slie distributed by way of charity to such 
wives as wished for either husbands ; from four to six drops were 
suHicient to destroy a man, and it was asserted that the dose 
could be so ])rop(jrtioned as to operate within any given period.^ 
It appears tliat in order to secure her poison from examination, 
she vended it in small glass pliials, inscribed Manna of Saint 
Nicolas Hari^'' and ornamented the vessel wdlh the image of the 
Saint. Having djeen put to the rack she confessed that she had 
destroyed upwards of b‘()() persons, for which she suffered death 
by strangulation in the year 170y.| In l(i7() the art of secret 
poisoning excited very considerable alarm in France ; the Mar- 
chioness dc llrinvillier, ayoiing woman of rank and great personal 
attractions, having intrigued with, and subsequently married an 

♦_^For the ir^enious mode in wliieh this poison was administered, see Tacitus, The 
prince having*calltd for a cup of wine, it was puq)Oscly presented too hot ; he desired 
cold water to be added to it, and tlic opportunity was then taken to infuse the poison, 
JJy t'iiis stratjrgcm the taster (“ ealida gelidfrquc minister.” .7uv. Sat. v. v. 63) escaped 
its effects, in whicli he must otherwise have participated with Uritannicus. 

d* I'lie reader will ' li.d a very interesting account of this diabolical woman in Lubat’a 
Travels through Italy, and also in Heckman’s History of Inventions. 

i llofliiian IModh in, national. 
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adventurer named Saint Croix, acquired from him the secret of* 
this diabolical act, and practised it to an extent that had never 
before been tequalled. She poisoned her two brothers through 
the mediant of a dish at table. She also prepared* poisoned 
biscuits, and to try their*strengtfi she distri .mted them herself 
to the poor at the llot»»l Dieu. Her own maid was likewise the 
subject of her experiments. To her father she gave poisoned 
broth, which brougiit on symptoms characteristic of those 
induced by (M)irosive sublimate. Her brothers lingered during 
several months under much suffering. The detection of this wretch 
is said to have been brought about in the following manner. 
Saint Croix, whenever engaged in the preparation of his poisons, 
was accustomed to protect himself from their dangerous fumes 
by wearing a glass mask, which happening to fall off by acci- 
dent, he was found dead in his laboratory.'^ A casTcet directed 
to the Marchioness, with a desire that in case of her death it 
might be destroyed unopened, was found in his chamber, a cir- 
cumstance \vhich in itself was sufficient to excite the curiosity 
and suspicion oi‘ those into whose hands it fell. The casket was 
accordingly examined, and the disclosure of its contents at once * 
developed the whole plot, and finally led to the conviction of this 
French Medea, who, after a number of adventures and escapes, 
>vas at length arrested and sent to Paris, where she was behead- 
ed, and then burnt, on the 11 th of July, 1676. The practice of 

t joisoning, however, did not cease with her execution, and it 
)ecame necessary in l(i7t) to establish a particular Court, for the 
detection and trial of such offenders; w^hich continued for some 
time to exert its jurisdiction under the title of Chambre de 
Poison, or Chambre Ardente. 

With respect to the secret modes in which poisons have been 
supposed ca{)able of acting, mankind have ever betrayed the 
most extravagant credulity, of which the numerous talcs upon 
record afford ample proof; such as tliat^ A;ported of Parasapis 
by Plutarch, from Ctesias, in his life of Artaxerxes, who, it is 
said, by anointing a knife on <»ne side by poison, ajid therewith 
dividing a bird, poisoned Statira with^ one half, and with the 
other regaled herself in perfect security. We are also told of 
Livia who poisoned the figs on 3 . tree which her husband was in 
the habit of gathering with his owm hands. Tissot informs us 
that John, king of Castille, was poisoned by a pair of boots pre- 
pared by a Turk ; Henry VI. by gloves ;t Pope Clement Vll. 

• * 

• This story, if Ve mistake not, suggested to tlie successful author of Kenilworth the 
tragic death of his alchyroist. , 

-(• The belief in the possibility of poisoning by the vestments is very ancient, as is 
shown by the fabled death of Hercules. , * < 

Capit inicius hero* : 

Induiturque humeris Leriia'a.* virus Echidna?. • 


Incaluit vis ilia niali ; resolutacjue flammis; 

Herculcos abiit latediilusa per artus.” 

Ond. Metam, Kb. v. 157 . 

2f2 
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by thp fumes of a taper;* and our king John in a wassail bowl, 
contaminated by mutter extracted from a living toad. ^ To these 
few instances of credulity may be added the offer ;of the priest 
to destroy queen Elizabeth by poisoning her saddle, t and the 
Earl of Essex, by anointing his chair. ^ 

Incredible and absurd as these opinions now appear, they 
continued until a lale period to alarm mankind, and to perplex 
and baffle judicial investigations ; even Lord Bacon in his charge 
against the Llarl of Somerset for the murder of Sir Thomas Over- 
bury, in the Tower, seemed to give credit to the story of Livia, 
and he seriously stated, that Weston chased the poor prisoner 
with poison after poison ; poisoning salts, poisoning meats, 
])oisoning sweetmeats, poisoning medicines and vomits, until at 
last his body was almost come, by the use of poisons, to the 
state that TViithridates’s body was by the use of treacle and pre- 
servatives, thnt the force of poisons was blunted upon him; 
Weston confessing, when he was reproached for not dispatching 
him, that he had given enough to poison twenty men.;}; The 
power of so graduating the force of a poison as to enable it to 
operate at any given period seems to have been considered pos- 
sible by the earlier members of the Royal Society ; for we learn 
from Spratt’s history of that learned body, that very shortly after 
its institution, a series of questions were drawn up by the direc- 
tion of the Fellows, for the purpose of being submitted to the 
Chinese and Indians, viz. ‘‘ Whether the Indians can so prepare 
that stupifying lierl), Datura, that they make it lie several days, 
months, years, according, as they will have it, in a man’s body, 
without doing him any hurt, and at tlie end kill him withotit 
missing half an hour’s time ! ” 

That mankind were, in a Mcry early stage of their existence, 
not only acquainted with the deadly eHects of certain natural 
substances when ap])licd in minute/ quantities, but that they 
availed themselves of sucli knowledge for the accomplishment 
of the worst purposes, is very satisfactorily shown by the records 
of sacred well as profane authors. But such is the ambiguity 
of ancient writers upoij this subject, and so intimately blended 
arc all their receipts with the practices of superstition, that every 
research, however learned, inU\the exact nature of the poisons 
which they employed, is necessarily vague and unsatisfactory. 
Oftliis one fact, however, we maybe perfectly satisfied, that they 
were solely derived from the animal and vegetable kingdoms, 
for thje discovery of mineral poisons was an event of later date ; 
owing however to the defect of botanical nomenclature, it is even 
doubtful whether the plants which arc designated by the terms 
cicuta, ac()nittjra, See. in ancient authors, were identical with 
those we .designate by the same names. (See Pharmacologia, 
fifth edit. vol. i. G(i.) With respect to the poisons of Locusta, 

* (Juicst Le^, 

Sir J-iilward ( 'okc in the trial oT Sir John Ilollib. 

rj: Baccri’is W orks, vol* ii, p. 614, 
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all cotemporary writers speak of the venom of the toad as the ' 
fatal ingredient of her potions, and in the Alexipharmada of 
DioscoritPes ive find the symptoms described^ which are said to 
be produced^by it;* but what is very extraordinary, the belief of 
the tanciertts on this matjer was* all but universal. Pliny is 
express on the subject > A^tius describes two kinds of this rep- 
tile, f the latter of which, as Dr. Badham lias suggested, was 
jirobably the frog, as well from the epitliet, as that he ascribes 
deleterious powers only to the former, it is scarcely necessary 
to observe that this ancient belief has descended into later times; 
we find Sir Thomas Brownc* § treating such an opinion as one of 
the vulgar errors ; and we liave before alluded to the legend of 
king John having, been jioisoned by a wassail bowl in whiidi 
matter extracted from a living toad was said to bavo been 
infused. In still later times, we have heard of a bitrrel of beer 
poisoned by the same reptile having found its way into it. 
JBorelli and Vaiisnieri maintain that it is perfectly liarmless, and 
state that they hud seen it eaien with iiu)ninity. Spielman;]: 
expresses the same opinion, Mums levte itarjac. effect us vene- 
uuti a bufiffibiis inetuuntiu '' Franck,^ on the contrary, accuses 
Gmelin of too much precipitancy in rejecting the belief respect- 
ing t()ad-])oison.|| Modern naturalists recognise no poisonous 
s[)ecies of toad ; even tlie most formidable of the species, to 
appearance, that of Surinam, is said to be perfectly harmless. 

If we may venture to offer a conjecture upon this subject, wc 
are inclined to consider the origin of this opinion to have been 
derived from the freijuency with which the toad entered into the 
composition of spells or charms, into philtres or love jiotions, 
and w'hich, like the bat and the owl, most probably derived its 
magical character (rom the gloom^and solitude of its habitation. 
Shakspeare has accordingly introduced this rei)tile into the 
witches’ eiichauted cauldron, in Macbeth. 

“ Kound ubom tin* oai.ldrnn ^ 

Jn tlic poison’d omrails ihnjw. 

Toad that un(!<-r oddest stout 

Days ami hast liiiity-oiif ^ 

SwiltorM venom sltTping got, 

lloil thou Hrst i’ the diaruied pot ! ^ 

This opinion receives further strength when it is considered 
how frequently poisons were aflministered under the insidious 
form of cliarms or incantations.** • 

* o<5>;^ua7a ^ue7a ( 7 riltlyy.£vr,;. -Ayt t 

7o jdojaa, xou K'jy/xo; aulot^ tTrtlai^ tutolf Se xa/ K 7 r^ooi\ufl'^; 

1, Aw.poi' TO ot^Ooyyo,-; vpojs/rjoto;. • 

t Instit. jMater. Medic, p. 176, ^ • 

§ Manualc di Tossicologia, p. 79, ^24.5. I 

j| See also Institvizionidi^Med. For. di <1. Tortosa, vol. ii, 2>. 07, ami aiphoritics there 
cited. 

* * This tact may be illustrated by ancient as well as inodiTii records ; troni the poi- 
soned tunic of the Centaur I^essus, to the trcacltcrous pimdcrs4[)l’ the diabolictil 
iiatemanf 
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It has, however, been shpwn by late experiments that the toad 
has, hnder particular circumstances, the power of ejecting from 
the surface of the body an acrid secretion which e^fcoViates the 
hands of -those that come in contact with it ; and this fact may, 
pediaps, have assisted in supporting the general belief Vespeoting 
the poisonous nature of this reptile. P^ietiei has ascertained, 
that this corrosive matter, contained in the vesicles which cover 
the skin of the common toad (Rana Bufo), has a yellow colour, 
and an oily consistence, and to consist of, — 1st, an acid partly 
united to a base, and constituting l-2()th part of the whole. 
2d, very bitter fatty matter. 3d, air animal matter bearing some 
analogy to gelatine. 

It would also appear from the writings of Dioscorides, Galen, 
Nicander, TEtius, ^Elian, and Pliny, that the ancients derived a 
very energecic poison from the sesihave, LepusMarimis , — the Aplp~ 
sia Depi.am of Linnaeus ; and, if we may credit Philostratus, it 
was with such a poison that Titus was killed by Domitian. 

There is, however, ample ground for supposing that the poi- 
sons of the ancients were, for the most part, obtained from the 
vegetable kingdom, and from the class of narcotic pljints ;* that 
they were compounded of a great variety of such ingredients, 
together with others that were quite inert and useless, and which 
merely served to disguise their composition. 

Ancient writers also allude to the blood of the bullock as a 

{ loison ; Theraistocles is said by Plutarch to have destroyed 
limself by this fluid ; and Strabo states, that Midas died of 
drinking the hot blood of this animal, which he did, as Plutarch 
mentions, to free himself from the numerous ill dreams which 
continually tormented him. Some historians assign the death 
of Hannibal to the same draught. 

With respect to the poisons employed by Tophana, the 
Locusta of modern days, and her infamous successors, there is 
less doubt; arsenic,! corrosive sublimate, sugar of lead, and anti- 
mony ,■!■ were among the most powerful of their instruments of 
torture and death. According to the declaration of the Emperor 
Charles Vlt. to his physician Garelli, the Aqua Tqfj'aniu was a 
solution of arsenic in Aqua Cymhalaria:,'^ Dr. llahneman con- 
sidered its basis to have been an arsenical salt. Others have, 
with little probability, regarded opium and cantharides as the 


* Theophrast. Hist. Plant, lx. c. 16. Strabo mentions the action of the liauro- 
ceraaus^ as a poison, and observes that it occasions a deatli like th:,t of epilepsy, 

-f- All these substances were found in the casket of Saint Croix. 

J (^rarde, in his Herbal,^considcrs the Cynibalaria to be the Pennywort of which he 
desc^'^bes two ‘«{urietics, viz. the Wall-pennywort, and the Water-pennywort ; and he 
blames the ^^gnotant apothecaries,” for using the latter instead of the former, as 
extremely dangerous and destructive to life. Modern botanists consider it as an Antirr- 
hinum, — A. Cymbalaria. Lin. i.e, Ivy-leavcd Toad-flax. We are not aware of any 
part of this genus being poisonous. The A. Linaria, common Toad-Hax, appears to be 
the only one to which any medicinal virtues have been ascribed, Liimaus, however, 
says (lAor. Suec.) that this plant is used as a ^ison to flies. 
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active ingredients. Franck,* * * § speaking of the Aqua Toffauia, ' 
agrees with Gmelin,t that it is no other than a soluticfti of 
arsenic.* Th« Pw/ms Snccessionisy another instrument of death, 
whose title announces the diabolical intention with whieh it was 
admWusterSd, has been suyposed to have been a preparation of 
lead ; while otherjS havr* considered it to have consisted of dia* 
luond dust, and to have acted mecharhcully. 

Having thus noticed a few of the more remarkable and inte- 
resting features in the literary history of Toxicology, we slnill 
proceed to consider the subject of poisons, in relation to their 
operation, • 

A poison (7 ai7c/o//, Venenum, Virus), has been very correctly 
defined by Ginelin to be a substance wliich, when administer(,‘d 
internally, or applied externally in a siuull dose, impairs the 
health, or destroys life. This definition is adopted by iVh'ad, 
Sproegel, Plenck, and Tortosu, and is to he preferred to (wery 
other, I not only for its simplicity, but for its iiulepinidence <»fauy 
theory relative to the modus operamii of such agents. But li 
will be seen that, by accepting this didinition, we are necessa- 
rily led to ‘.ylmit the fact, that poisoning may be acaite, or cliro- 
mc ; that is to say, that it may at once destroy hfe, or |)rodiK e 
a disease which can be protracled to any indidinite period. 
After the eironeous and vague notions which have lieim enter- 
tallied upon the subject of Slow poisons,’* it i^ hi<gldy essen- 
tial that the latitude of our belief should lie accurately uscrr* 
tallied, and the precise meaning of our terms dehned, 

OJ' Slow, Conscadicc,^ uud .trnuniilattrr l\)iso/dui>\ 

1, S/oir l^oisofts , — According to t\\o popular luuagitalion of 
the term, they may he <lelined, vsijistaiices whieh c/an be admi- 
Tnster(?d impcrceprihlv ; and a single dose of which will ()[)eiale 
so gradually, as to shorleu life like a lingering disease ; their 
force, at the s.une time, adiuitting of so an adjustment as 
to enable the artist to occasion <lealh at any rei|untsl period. 
We have now to impure ho'v I n* siudi alh gi d p(»v\ers are con- 
sistent with the known laws of pliysiology. It cannot l)i.‘ dtmied 
that certain substances have been introduced into tiu? alinuMUaiy 
canal, where they have remained for an iudelinrte period, uirh- 


• 31 an. de Toxicol. 

+ Hist. (General de \\*nt‘n. niincral. • 

^ Botrhaave gives us the lollowing delinition, ^'t nenuni Uica tnunr tthul ij J 
in^tuhim vel appficuhjm cot port, talem in rarporr /moumu nnil^jliDncm ./u.r 

per ipHtim earn mutnlionan mm snprrnfur. Miiliramvnlu.n pr.i Ivrvii in t <> tit Jft 1 qu.nl 
ipsayqttani facii niulatio^ in sanii/ilcm tcmlnfy^v^ mnum r^ro rorpu'i nt ex suno 

atgrwn firit\ atU auluvcr.'^ (Pnelect. Aead. T. vi, p. "iSU.) Ilotnuanu lias turnislied 
us with a dctinitioii less exceptionable than the foregoing, but stiH inttVlor to that of 
Gnielin. ‘‘ >7/*V natnra reHy qum cAigua mole rt tumma purl turn U.uuitut(\, hnvt tnu- 
pitre concentum atqut ordinem mutuum oUalium perwrtiuity n I plane des^ruunf; et luv 
vocari solent Fc/ie/ui.” (AI. K.S. T. ILp. MvS.l 

§ Wc have adopted this Urm, as c'lie that has been in previoii* use, although we are 
by no nicttns satisfied that a more expressive word might not be found. 
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out occasioning the slightest inconvenience, and at length 
excited a disease that has terniiiiated fatally ; in the London 
Medical and Physical Journal for February, 1816/ a case is 
related du which death was occasioned by a ^chocolate-nut 
having lodged in the eiitrance of the appendix vermiformis ,| and 
in the Edinburgh Medical and Surgical Journal for July, 1816, 
we have an analogous case, communicated by Di\ Briggs of 
Liverpool, where the Appendix cmci sphacelated, owing to the 
irritation of a human tooth which was found sticking in its 
cavity. Mr. Children has lately communicated to the Royal 
Society a case where a concretion in the colon produced death; 
upon examination it was found to contain a plum-stone, as a 
nucleus, and to consist of a tine tibrous vegetable substance, 
from the inner coat enveloping the farina of the oat, and which 
was derived from the oatmeal upon wliicli the deceased had fed. 
(Phil. Trans. 1822.) However disposed we may feel, by a forced 
construction of the term, to consider such agents as slow poisons, 
it is very evident that they can rarely have been made subser- 
vient to the purposes of secret poisoning ; although a case 
occurred in the practice olthe author,* in which a girl swallowed 
six copper pence for the avowed purpose ol' destroying hersell‘; 
the ccjiri produced a disease which remained cdironic for u very 
considerable period, when, after a lajise of live years, they were 
voided, and the young woman recovered. A similar attempt 
was also made by Theodore Gardelle, after his conviction for 
the murder of Mrs. King {cideante) ; he swallowed a number of 
halfpence, for the purpose of destroying himsell*, but without any 
ill efl’ect. Dr. Baillic, in his Morbid Anatomy,'* relates an 
instance where five halfpence had been lodged in a pouch in the 
stomach for a considerabre time, w ithout occasioning any irrlta- 
tioii; and Mr. A. Thomson lias also furnished us with two ana- 
logous cases ill children, in one pf which the copper coin 
remained six months in the intestines, and in the other two 
months. These facts furnish sulficient data to enable the pra(*>- 
liiioner to appreciate the degree of danger attendant upon such 
agents, ana to determine how fartliey can ever become success- 
ful instruments in the hands of the assassin.*!' 

But it lias been supposed that certain bodies, as glass, ena- 
mel, diamonds,,}: agates, smait, &c. when administered in the 
form of powder, so lacerate the membranes of the stomach by the 
sharpness of their particles, as slowdy to destroy life; and upon 

the same principle, it has been asserted, th^xt human hair, 

* 

* TJiis case is clctaili d in Iiis ‘ Pliaruiacologia,’ under tlie article ( .^ipri Sulphas. 

f See an interesting papex by Dr. JMarcet, in the iStli volume of tlic Medico-Chirur- 
gical Transa£lion#< entitled, Account of a j\lan who lived Ten Years after having 
swallowed a number of Clasp Knivo 

J In the x:ign of 1-^ouis XIV. Henrietta, Duchess of Orleans, is said to have been 
poisoned by diamond-dust mixed witli powdered sugar. The same substance is enume- 
rated among other ex/^raordiuary poitions, as having been administered in the case oftiir 
Thomas Overbury. 
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chopped fine,* constitutes the active ingredient of a slow ppison 
frequently^ employed in Turkey, and that it induces by irritation 
a chronic disease resembling cancer. With respect to the 
danger arising from the ingestion qf diamond dust, enamel pow- 
der,* powdhred glass, and«the like, there still maybe said to 
exist some differeilce ofi opinion. Cajdani, Mandru2zato,t and 
M. Le Sauvage, have reported experiments made upon men and 
inferior animals, in which no bad consequences followed the 
administration of such bodies ; whereas Schurigius| and Carda- 
nus^ cite instances where persons have died of ulcerations of the 
stomach from sucli causes ; and this opinion receives the sup- 
port of Plouquet,|l Stoll,** Gmehn,tt Podere,|.|; Mahon, 
Franck, III! and many others. The modern pathologist will not 
find much difficulty in reconciling such confiicling testimony. 
The experimentalist may administer mechanical substances a 
thousand times without producing any ill effects, while, under 
certain circumstances, the most trivial body may lodge in the 
intestines and produce death ; but snndy (he occasional occur- 
rence of such accidents ought not to confer the general title of 
poison upon.the substances which may ha])pen to produce them. 

Having thus disposed of a considerable number of bodies, 
which have been classed as s/ow poisons, we may proceed to 
observe that most of the other substances which have found a 
place in the same division, appear to us to deserve consideration 
under a very different head, and that we shall get rid of much 
obscurity by adopting the following arrangement. 

2. Conseciilive Poisuni/ns . — Where the jiatient, having reco- 
vered from the acute etl(!cts occasioned by the ingestion of a 
single dose of poison, subsequently sutlers a series of symptoms 
from the injured stmeture to which it had given origin. By 
referring to our definition of shm poisoning, we shall at once 
perceive the striking and important distinction between that 
and corisecutioe poisoning. 'I’he folfijuing ctist;, related by M. 
Orfila, may serve us an illustration. Maria l.adan drank by 
mistake a spoonful of aquafor'is, tlie most violent ysymptoms 
su|)ervened, but which by judicious treatment gradually sub- 
sided, when at length she jiassed by stool i\ lopg membranous 
substance, rolled up, and which represented the form of the eso- 
phagus and stomach, and which, in fact, was found to be the 
interior membrane of these organs ; from that moment the sen- , 

* 01(1 women in the country recon uiuthI tlie hanic renunly for the dej^truction of 
worms ; probably the wiedicine and the poison may he equally elective. • 

f Saggi Scientif. e liClter. dell’ Accademia di Padova, tom. iii, p* 1 1, p* 1. 

$ C:hyloIogia. ’ • 

§ De Venenis. . * • .* 

j( Comment, super llomicid. p. 177. I 

** Ratio Mcdcndi. Part \'r. p. (it). * , 

Hist. General de Venenis Mineral, 
xt Leg. tom. ii. p, 170. 

§§ Tom. ii. p. .‘U6. • ^ 

ilij Manf de Toxicol 
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sibilUy of the digestive oi^ans became excessive, and two 
montns after the accident she experienced a sudden shock and 
died. Mr. Tartra, in observing upon cases of this kiiid, asserts 
that the symptoms produced.^ at first by the nitric acid decrease 
insensibly ; and that at the end of acertain period, the internal 
membrane of the digestive canal is ^ruclc' with death, and 
thrown off, and the person'dies of a marasmus. Fordyce* relates 
the case of a woman who was subject to cholics for the space of 
thirty years, in consequence of having once taken an infusion of 
the pulp of colocynth prepared with beer, 'fhis Avas undoubtedly 
an extraordinary instance of idiosyncrasy, but it is probable that 
some organic lesion was occasioned by its operation, to which 
the subsequent suffering is to be referred. We have hitherto 
only considered the effects that may arise from the ingestion of 
a single dose of poison, but there are numerous and very interest- 
ing cases in which fatal results have been produced by the repe- 
tition of small doses at various intervals. We therefore propose 
a third, and new subdivision of our subject, viz. 

3. Accumulative Poisoning . — By the repeated administration 
of a substance in doses, of which no single one couUl occasion 
harm; but which, by gradually accumulating in the system, 
ultimately occasions disease and death. 

The familiar operation of mercury will at once suggest itself 
to the physician, as a striking illustration of that species of 
poisoning which we have ventured to name Accnniulalice, and 
to the forensic student the effects of this metal, in reference to 
such a quality, will form a more than ordinary object of interest, 
as involving questions which have I'requently embarrassed judi- 
cial inquiry ; as, for instance. Whether it can he dormant any 
considerable time without betraying its efiects upon the consti- 
tution, and, having displayed its jjow'crs, and the sym]>t.oms 
having subsided, viz, salivation, tvc. Whether they can be 
renewed without i fresh application of the substance ! See 
Corrosive Sublimate. 

To how, many substances this power of accumulation extends 
is at present not well understood. It may occur in those that 
act by absoqition, arid in those whose action is wholly local. 
Arsenic, digitalis, and severa[of the narcotic plants, as hemlock, 
may undoubtedly occasion serious mischief in this manner, us 
the author has more fully explained in another work, !* and we 
have lately heard of several fatal cases arising from accumulated 
masses of magnesia in the primw via’, from the habitual use of 
small doses of that earth. 

“pie history of many of the arts, especially those of metallurgy, 
would fulfnish also abundant examples of this kind of poisoning. 

These few facts are, wC trust, suilicient to authorise the fore- 
going arrangement, and we apprehend that the adoption of the 

• Fragmenta Chinitg, et Med. pJ' 66, 

t Ptiarmacologia, fifth edit. vol. i. p. 384. 
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distinctions upon which it is founded, will be of great services in 
establishing fixed and definite notions with regard to the chronic 
operation ol poisons. It may perhaps be useful to present the 
reader with a synoptical recapitulati, on of the subject. 

A ^lotv Poison. — A single dose is sufficient; which produces 
upon its adi&inistfation no sensible eftbct, but gradually 
undermines the health. 

A Consecutive Poison. — A single dose is sufficient; producing 
the most violent symptoms, very shortly after its inges- 
tion, but which grtidually subside, and the patient is sup- 
posed cured ; when, at some future period, death takes 
place froni the organic lesions that had been occasioned. 

An Accntnniative Poison. — Many doses are required ; the 
elfects being produced l)y the repetition of doses which 
would, individnatli/, be harmless. 

There still remains another point of view in which it is essen- 
tial to regard the operation of a poison, in order to establish a 
distinction between those substances which, in a given dose, 
will destroy life under every circumstance of constitution, and 
those wliich.oecasion death in consequence oi some constitu- 
tional peculiarity in the individual to whom they may have been 
administered, and which are innocuous to the general mass of 
mankind ; the gradations by which food, medicine, and poison, 
are thus enabled to branch into each other cannot be defined, 
because the circumstances with which they are related, defy 
generalization, d'he distinction, liowever, must be acknowledged 
and presiu'vcd, and we know no tt rins better adapted for ex[)ress- 
ing it than lliose of Afjso/iiie and iielative poisons ; and our 
readers are accordingly requested to receive tliein in conformity 
with this explanation, wlienevcr they occur in the following 
pages, livery work |)roresising to treat the subject of poisons, 
abounds w illi instances, in which artif-h s that, by universal con- 
s(mt, are consideied innocaious, ha\e o(a'asic4Aed the most, dire- 
ful elfects, Alurgagni relates a cesi* of a pmson who died from 
eating bread made with the turn! *. ot the chesnut. !.)?» Winter- 
bottom^^ says that he is subject to severe nettle-rash after eating 
sweet almonds. JSchenkius relates a case m wh^ch the general 
law of astringents and cathartics \\;^s always reversed. Doniitns 
tells us uf a l)()y whose* jviNvs swi'llcd, whose face broke out in 
spots, and whose lii)s frothed, whenever he eat an egg; Wc 
might add many more examples, but it is needless to encumber 
a subject with iliu'^traiioiis wlnclj is already so* obvious 5 md 
indisputable. Nvu' (K) the anolnalii^s of C(»nstit\itional idiosyn- 
crasies end here, for they notmily convert luTul into pi^ison, byt 
they change pt>ison mlo lood, or at least into a harifiless repast. 
The most extraordinary exeinplification^jf this on record is cou- 

♦ See Medical Facts and Observations, vol. v. 

t Sec M. l*outiuevine’s Voyage de 3iorce,” also Mr, Tbornfon’s Travels; and 
Notes U» LoaI Uyron's Childe Harold’s Pilgrinnijjc. 
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taincd in the history of the old man at Constantinople, as related 
by M. Pouqueville, physician t,o the French army in Egypt, and 
who was a prisoner at Constantinople in the year 1798. • “ This 
man,’' says he, “ was well iknown all over Constantinople, by 
the name of Suleyman Yeyen, or Suieyraan, the taker of corro- 
sive sublimate. At the ppoch when t was' there he was sup- 
posed to be nearly 100 years old, having lived under the Sultans 
Achmet III. Abdul llainet, and Selim III. He had in early life 
habituated himself to taking opium ; but, notwithstanding that 
he constantly increased the dose, he ceased to feel from it the 
desired effect, and then tried sublimate, the effects of which he 
had heard highly spoken of; for thirty years this old man never 
ceased to take it daily, and the quantity he could now bear 
exceeded p drachm. It is said, at this epoch he came into the 
shop of a Jewish apothecary, and asked for a drachm of subli- 
mate, which he swallowed immediately, having first mixed it in 
a glass of water. The apothecary, terrified, and fearing that he 
should be accused of poisoning a Turk, immediately shut up his 
shop, reproaching himself bitterly with what he had done; but 
his surprise was very great, when the next day tjie Turk came 
again, and asked for a like dose of sublimate.” 

Morbid states of the body may also exist which are capable 
of resisting to a certain extent, or of modifying, the violent 
operation of particular poisons. In the history of the Iloyai 
Academy of Sciences for 1703, a case is related of a woman, 
who being tired out by a protracted dropsy, under which her 
husband had suffered, cfiaritahlj/ administered to him fifteen or 
twenty grains of opium with the intention of disjjatching him ; 
but the dose immediately produced such copious evacuations by 
sweat and urine, that it reitored him to health. This relation 
will immediately recall to the Tecollection of the classical reader 
the story recorded by Plutarch, in his life of (^rassus, of Hyrodes 
king of the Parthra-is, who having fallen into a dropsical com- 
plaint had poison (aconite) administered to him by his second 
son, Phrvates, but which, instead of destroying the king, as 
intended, cured his, disease. The sou, however, having thus 
failed in his attempt, shortly afterwards smothered his father 
with his pillow. , 


Article VIII. 

Speculafiom and Inquiries rcspectin}> the Aclion and Nature of 
certain Compounds of Sulphur. 

The cases in which, sul jhur decomposes water, and combines 
with one or both of its elements, may, perhaps, be reduced to 
three ; 



1824.] certain Compounds of Sulphur. 445 

1. The action of a metallic sulphurei. • 

2. The. action of a metallic oxide and sulphur. 

3. I he action of a metallic oxide and a metallic sulplmret. 
The simglel^t case is that of putting sulphuret of potassium 

into Vat^r. In thjs case 'water is decomposed, the oxygen 
forming potash with potassium, and tlie^hydrogon hydrosulphuric 
acid with the sulphur; and sup{)osing that an atom of sulplmret 
of potassium is decoinpost‘d, there must of course be formed an 
atom of hydrosulphate of potash consisting of 

I atom hydrosulphuric acid (I + lb) , . = 17 
1 atom potash (8 + 40) =; 48 


When potash and sulphur arc boiled together, the action is of 
course more coinphca^ed. Water must be decomposed, for an 
acid added to the solution evolves hydrosulphuric acid, and sul- 
phur ivS precipitated. Now hydrosulphate of potash is not 
decomposed by an acid so as to precipitate suliihur, and more- 
over, although ^vater is decomposed, what becomes of its oxygen? 
Does the following take placci ! 


1 atom hydrogen = 1 

1 atom sulphur. = 1(! 

llvdrosidphuric acid 17 


And does the atom of oxygen unite with another alum of sulphur 
to form hyposulpliurous aedd ? Thus 


1 atom oxygen 8 

1 atom sulphur lb 

Hyposulphurous acid. ........... #4 .. . 24 


This appears to be probable, for ii will readily b(? granted that 
oxygen is not evolved from the decomposition of the water, 
while its hydrogen is forming hydrosulphuric acid. The oxygen 
cannot unite with potash, for that is already an ‘oxide, and it 
cannot convert it into peroxide, for ttiat is decomposed by water. 
As then in this case both the cleineuts of the water appear 
necessarily to combine with the sulphur, there are, perhaps, 
Ibnned hydrosulphate and hyposulphite of potaslu Bul^ hero 
again a difficulty \)ccurs : when hydrosul[)hate and hyposul- 
phite of potash are treated with an acid, althoiigh hydrosulphu- 
ric acid must be given out by the decomposition of |he4brmei^ 
salt, neither of them, 1 believe, yields|sulpliur, which is well 
known to be precipitated from the solution of Bidphur in j5olash. 
Is there a third compound formed, which is nierely'^ a solution of 
sulphur in potash, and in which no water is deo^mposed ? Is 
there in fact formed a real sulphiuet of potash ? This appears to 
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me ‘probable ; in which case we should have, by dissolving sul- 
phur in a solution of potash, , . • 

Hydrosujphate of potash, f 
Hyposulphite of potash, * » 

Sulplynet of potashf. ' 

Without the existence of the last compound, T do not see liow 
sulphur could be precipitated by an iieid ; and unless the first 
existed, hydrosulphuric acid could not be evolved by the same 
means ; and it seems reejnisite to suppose the existence of the 
second in order to dispose of the oxyg('n. 

This subject will, perhaps, admit of illustration by observing 
what happens when chlorine is passed into an arjueous solution 
of potash. The water is decomposed, its hydrogen combines 
with chlorine to form hydrochloric, and its oxygon with another 
portion of chlorine to form cidoric, acid ; this then is perfectly 
analogous to what I have supposed to occur with sulphur. It 
might indeed be imagined that the sulphur is converted into 
sulphuric acid instead of hyposulphurous ; but this docs not 
happen, for the solution when decomposed b^ muriatic acid 
affords no traces of the sulphuric on the addition of a barytic 
salt. 

Whether a compound of chlorine and potash exists, 1 know' 
not; but chloruret of lime is a well-known compound, and if 
chlorate, and consequently hydrochlorate of lime can also be 
formed by the action of chlorine upon water and lime, then 
the parallel between the actions of chlorine and sulphur will be 
complete ; w’e should have hydrosulphate, hyposulphite, and 
chloruret of lime. ^ 

When sulphuret of antimony is boiled in solution of potash, 
what happens? We have sulphur, a metallic oxide, and a metal, 
operating upon |nd decomposing water ; and when soda is used 
instead of potash (which is the same for the aigunient), a crys- 
tallized salt is obtained, which consists of hydrosulphuric acid, 
soda, and oxide of antimony. When sulphuric acid is added to 
this solution, hydiosulphuric acid is given out, and sulphate of 
soda formed, by the decomposition of the hydrosulphate of soda; 
but the hydrosulphate of a'utimony not being decomposed by the 
sulphuric acid and (unless when it forms a double salt), being- 
insoluble, it is precipitated of an orange colour, consisting, there 
is no doubt, of hydrosulphuric acid and oxide of antimony. 
jSlow it is by no means easy to discover vviiat happens in this 
case. Let us suppose we are operating upon an atom each of 
"potash^ antimony, and sulphur; if only 1 atom of water be 
decomposed, then pretoxide of antimony, as we have reason to 
suppose is the case, would be formed by the union of 44 of anti- 
mony with 8 of oxygen. We have then 16 of sulphur to com- 
bine with rof hydrogen to form 17 '= I atom hydrosulphuric 
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acid ; but this would be sufficient 6nly to saturate eithtr 48 
of potash = 1 atom, or 52 of protoxide of antimony s= 1 atom. 
This is a dilffbulty ; but as a double salt is evidently formed, may 
we not suppose that the metallic oxides, osxide of potassium, and 
oxide of antimony, form sub-bisalts with the sulphuretted hydra- 
gen ? or^so to speak, that they each. take half an atom: We 
should then have a salt consisting: of 

O 


1 atom hydrosulphuric acid = 17 

] atom potash = 48 

1 atom oxide of antfmony = 52 


It can hardly be admitted that more than one atom of water 
is decomposed ; for in that cas^e we should increase the difficulty; 
vsince not only would there be 2 atoms of hydrogen combine 
with 1 of sulphur ; but either hyposulphurous acid, or peroxide 
of antimony, must bo formed at the same time : now for the 
former the sulphur is evidently insufficient, and peroxides lose 
oxygen by exposure to the action of hydrosulphuric acid. 

'['he action of hydrosulphuric acid upon metallic oxides is 
reducible aLtO|lo three cases. First, when they combine without 
either being decomposed, as when potash unites with it to fornx 
an hydrosulphate. Jii this case neither the hydrosulphuric acid 
yields its hydrogen, nor does the oxide give up its oxygen. The 
same appears to be the case with oxide of antimony, excepting 
that the compound is insoluble in water. The second case is 
when the hydrosulphuric acid is decomposed, hut without pre- 
cipitating the metal from solution. 7'his happens vvheii sulphu- 
retted liydrogen is passed into a solution of peroxide of iron. 
The excess of oxygen combines with the hydrogen of the hydro- 
sulphuric acid, the peroxide becomes protoxide, and sulphur is 
precipitated. The third case is that of adding hydrosulphuric 
acid to solution of lead, copper, Stc. In Jtjiese cases water 
appears to be formed by the union of the hydrogen of the hydro- 
sulphuric acid, with the oxygen of the metallic oxide, and the 
consequence is that a metaliic sulphuret is precipitateef. 

These hypothetical ideas are thrown out in the liopethat they 
may lead to experiments for the purpose of elucidating an 
important but yet obscure branch <ff chemical science ; and it 
may be observed, if these speculations arc just, that the disco- 
very of hyposulphurous acid is one of considerable importance in 
elucidating this subject. 
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, Article IX. < ‘ 

Oh the Coliseum at Rome. By T. Underwood, M/jS. 

• ^ 

(To the Editor <5f the Aiouth of Philosophij.) 

SIR, i’«ns, 3Iag 24, 1821. 

As I am not aware that the following circumstance has been 
hitherto noticed, 1 shall beg the favour of the insertion of it in 

an of the external 
This, however, is 
not the ca*se, as I discovered, when examining it in (September, 
1802, that the plan of the external surface of the walls between 
the columns w'as a straight line, and not a ctirve ; so that this 
vast amphitheatre is in fact a polygon of 80 sides. The differ- 
ence in the effect of the whole, between this and an ellipsis, is 
not sensible in a general view, the angles of the polygon being 
covered by the columns ; but (he saving of time a* id expence in 
constructing the arches circular in a curved plan must, as every 
architect W'ell knows, have been very considerable indeed. The 
entablatures, however, over the columns are ellipses, which is 
the source of the error respecting this building. 

On my return from Italy such was the force of prejudice, even 
in professional men, English as well as IVcnch, in favour of the 
supposed ellipsis, that 1 could not obtain any credit for this 
statement, nor even induce any one who visited Home, by accu- 
rate examination, to confirm or confute if, till M. A. Brongniarl, 
Member of the French Institute, on his visit to Italy in 1820, 
undertook, at my rerpiest, the inr^uiry, and his careful examina- 
tion has confirme^j its accuracy. 

I have the honour to be, your humble servant, 

T. R. UisnERwooD. 


your journal. 

It IS generally supposed that the ground p! 
wall of the Coliseum at Rome is an ellipsis. 


Article X. 

. ,Anah/sh of the Argillaccom Iron Ore. 

' By R. Phillip, FR!^.. &c,. 

' It ig'well known that the greater part of the immense quan- 
tity of iron yielded by^ the mines of this kingdom is obtained 
from '(Vhat is called toe argillaceous iron ore. A specimen 
which 1 analyzed was of that variety, which is called at Low 
Moor Iron V/orks near Bradford, Voihshire, Black Jroii Stone. 
Its colour, as its name imports, is nearly black ;• its sp. gr. 
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3*055, it yields easily to the knife, and becomes magnetic* 
when heated by the blowpipe. ^ 

a. 10<) grains of this ore reduced to powder and moderately 

dried on a si^ad bath, lost one grain, which was evidently mere 
hygfometrtc moisture. ^ • 

b. AV it effervesces* strongly when put into an acid, 100 
grains were put into a vial containin^^sulphuric acid, the weight 
of which ana its contents were togeUier noted. After the effer- 
vescence was over, which took place slowly, it was found that 
29 3 grains of carbonic acid were given out. The iron was evi- 
dently in the state of protoxide, for crystals of protosulphate 
of iron were obtained. Indeed no peicarbonate of iron j)ro- 
bably exists, or at any rate none has bc(iu described, and it 
cannot be formed artiticially. 

r. 200 grains of the ore were treated with inuviatic^cid ; nitric 
acid was added to convert the })rotoxidr> of iron into ]>eroxide. 
The solution was decomposed by ammonia, and the peroxide of 
iron precipitated, being washed, dried, and ignited, wt^ighed 
97‘5 grains. On repeating the experiment the mean re',iilt w as 
1)0*15 = 4^ i)75 per cent. The inm in the ore exists as already 
mentioned ii) the stat(j of protoxide, and as JO pcuoxide art‘ 
(*quivrdent to 30 protoxide, 48*075 are equal to 43*20 protoxides 
of iron, vvhi< h is the quantity contained in 100 grains (.f the ok*. 

d. The residuum iusuluble in murialit a(*i(i was oj’ a dmk 
c(4our, and after being moderately <lrie<l, it was heated tu led’ 
ness in a plutina (’ru(*i!)le ; by tins it beeutiu; perfectly wiiite, 
and lost 5*33 grains, which is the weight ofilu* caibonac eoic. 
matter, 'fhe insoluble r(‘si!lunm, eon-^istmg; oi’ dlii’a ami alu- 
mina, gave a mean of 1(S*12 per cent. 

{?. I'he ammouiacal solution, af^er tht* seiiarution of tin; iron, 
was treated with carbonate of ammonia; by tins a (|uantilv of* 
carl>onale of lime was tlinnvn down; it weiglud in tme experi- 
ment 7, and in the* ollnu' (J'5 giaiu >, uiviim a mea.i of 3*/4 of 
lime, w'hicli of course existed )n tin* «^re m the state u\ earbonalt*. 

/. The ammcMiiucal solution * v apmatid sn as to (‘xpel all 
excess of anummia, was treulid will) pnis^iate o(*potash ; a 
precipitate of a light jjttikish hue was obt&nied, l;ut tin* (prautitx 
was too small to allowed’ d<*renuining the (piantity of oxi^le 
of manganese which it indicated. 

It will then appear that the ore, usually, but improperly called^ 
urgillaccous iron ore, is in facta carbonate of ircm, cvuisi'^ting' <»l 


a ^Moisture I* 9 

b (Jarbonic acid 29*3» 

r Protoxide of iron .* . 43»*2b* ^ 

. rCarbonaceous matter o*33 ♦ 

” 1 Silica and alumina .# 18*12 

c Lime • 


ltt)*75 

*2 r, 


New Series f v-oi.. vn. 



450 Anali/m of Hooks. [J u N , 

Ap ftn atom of carbonic acid is represented by 22, and one of 
protoxide of iron by 36, the 43-26 of protoxide which the ore 
contains must be combined with nearly 26*4 of the 29\i of car- 
bonic adid, leavino; 2'9 to combine with 3'74 of hrne, a quan- 
tity of carbonic acid which exceeds but little the requisite prcrpor- 
tion, and which will not account for the excess in the analysis. 
Although in tliis ore from Yorkshire the quantity of oxide of 
manganese is extremely small, there are some of the ores in 
Wales which contain nearly 10 per cent, of it. 


Article XI. 

Analyses oe Books. 

Pharmaropaia CoUcgil licgalis AfedicorN/n Lomlijfensis^ 1824, 

I have been more than once called upon hy wliat I conceived 
to be the imperfect attempts of the College pf Physicians 
towards inqnoving the PhurniacopaMa, to speafc in terms of 
almost unqualitied disapprobation of their proceedings; and 
although it is impossible to deny that many of the errors com- 
mitted in the edition of 1800 have been rectified on the present 
occavsion ; yet it appears to mo that the performance is of a much 
less perfect descripiion than the public have a right to demand ; 
and 1 shall now briefly state the cases in which 1 think errors 
have been Cf inmitted or siill’crcd to remain uncorrected, premis- 
ing, however, that the College appear to have exercised a sound 
discretion in refusing to admit many of the novelties of the day 
into their Pharmacopana. 

No alteration has been made by the College with respect to 
the arrangement the JMiannacopana, and if that wliich is 
adopted be not tlie most scientific or perfect that might have 
been selected, it does not, that I am aware of, include any very 
marked inconsistence, and it wavS, therefore, most prudent to 
suffer it to remain without any alteration. 

The College have introduced into the Materia Medica, 
Acidum Aceticiim fortius, which is explained to be Acidum 
Aceticuiii c ligno destillatum; its specific gravity is stated to be 
1*046, and 100 grains of it are sviid to decompose 87 grains of 
crystallised subcarbonate of soda. The introduction of a pure 
acid is an im))rovement. 1 have not examined any of exactly 
this strength, but admitting that lOO grs, decompose 87 of crys- 
talli'/ed subcarbonatii of soda, it must be very nearly six times as 
strong a§i good distilled vinegar, now called acidum aceticum dilu- 
tum. When properly prepared by tlie manufacturer, the stronger 
acetic acid procured by tlie decomposition of wood is much 
pleasanter thuu that derived from the mere distillation of vinegar ; 
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and I think the College might advantageously have omitted the* 
latter, using the former in all cases instead of it. Added to 
which acetic acid is scarcely a proper appellation for an acid 
containing much mucilage, that acetates are v^ith diffi- 
culty fm'nfed by using it. * * • 

In the last PhaVinacopoeia directions were introduced for the 
preparation of citric acid ; these ar5 still continued, although 
the acid is now also introduced into the materia medica ; in 
the present Pharmacopoeia, a formula is also given for preparing 
tartaric acid, but by what 1 presume to be an oversight this acid 
is not included in the Materia Medica, as it ought to have been 
for the same reasons that induced the placing of citric acid \indcr 
that head. With respect to the tartaric acid, it may^also be ob- 
served, that one-half of that which the bilarlrate of potasli con- 
tains is lost. I’he method directed is to saturate the exVess of acid 
ill the bitartrate by causing it to decompose carbonate of lime, and 
then the tartrate of lime formed is to be treated with sulphuric 
acid. As far as it goes this is well, but no notice whatever is 
taken of the remaining tartrate of potash, which the College 
should havj 3 directed either to be crystallized ; or to be decom- 
posed ill theVelUknowii manner by muriate of lime, this being a 
refuse product of more than one pharmaceutic preparation. 
With regard to benzoic acid, the College have adopted an 
improvement by restoring the process by sublimation, which 
they rejected from the Pharmacopceia in 1809. But the medi- 
cine is too unimportant to require any particular notice. In 
preparing muriatic acid, the C.’ollege direct, as before, that its 
specific gravity sliould be PKiO; but th<‘y have now given the 
saturating power of crystallized carl>onate of soda as a measure of 
its strength, instead of that of carlionate of lime, as formerly. I 
found that the acid procured by the College process had a speci- 
fic gravity of and as 100 parts of it decomposed almost 

exactly 44 of carbonate of lime, they wouhl^satiirate the equiva- 
lent quantity of crystallized earbouate of soda, or ld4 parts. 
The College say 124, and (lu , therefore, is |>ro])aJ[)ly almost 
correct witli resjiect to acid of specific gravity 1*100 as directed. 

No alteration has been made in the *])rocess for preparing 
nitric acid ; but with regard to ihp standard for ascertaining its 
saturating power, that, as in the case of muriatic acid, is changed 
from carbonate of lime to subcarbonate of soda; aiui although it 
is stated with great precision that 100 grains saturate 212 of crys- 
tallized subcarbqnate of soda, (the quantity by eillculatibn Joeing 
only half a grain more,) I am yetot opinion tliat the method ot 
using carbonate of lime is the best, for reasotis which pr. \V uHas- 
ton has stated ; the fact, however, is, that m itlu v plAii is at all 
needful when the specific gravity is stiiicd. Witli, however, the 
near approach to accuracy which the College have now made, 
there can be no objection to the statement.^ I cannot con- 
ceive why the College persist iu ordering that the nitric acid 
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obtained by the first part of the process which they direct, 
should be redistilled with an additional quantity of nitre. The 
acid is as pure as possible, and has the solvent power and 
specific gravity which they attribute to the rectified acid ; and 
by omitting the redistillation, time, trouble, expense, 'wa^te/ and 
a disagreeable operation, are avoided, "tvithcfut losing ‘even the 
shadow of an advantage. 

The directions for preparing liquor ammoniae, as far as the 
proportions of the ingredients are concerned, remain unchanged, 
and so also does the quantity of the fluid to be distilled from 
them; but it is now directed that the temperature of the re- 
ceiver should not exceed 60 degrees. Now one of two things 
must happen ; the strength of the product is either increased 
by this alteration, or it is not. If it be unattended with ad- 
vantage, the only remark required is obvious : — why make the 
alteration ? If, on the other hand, the strength of the solution 
is increased as one might expect, why is its specific gravity, 
and consequently its strength, stated to be similar to what'it 
was in the last Pharmacopoeia ! The specific gravity was there 
fixed at 0‘960, and it remains the same, although we are now 
directed to keep the receiver cooled to 60® for the obvious 
purpose of rendering it more powerful. 

The method of preparing potassm acetas is altered, but I much 
question whether any improvement has been introduced, except 
that of using pure acetic acid instead of distilled vinegar ; 
by this the inconveniences arising from the mucilage which the 
latter contained will certainly be obviated, and I have no doubt 
but a pure and white salt is at once procurable. In the late 
Pharmacopoeia, the directions were to boil the solution of ace- 
tate of potash to dryness, but now the solution is to be evapo- 
rated until a pellicle forms,* and this being removed is to be 
preserved and dried, as acetate of potash. 1 have not tried this 
process, but if practicable, it must, I think, be tedious, and 
unattended with any advantage over the method of evaporation 
to dryness 

The next alteration which I shall notice is an unquestionable 
improvement — that of procuring carbonic acid from the decom- 
:)Osition of carbonate of lime tor the purpose of preparing car- 
bonate or rather bicarbonate of potash, instead of obtaining it 
as in the last Pharmacopoeia, (and even then in too small quan- 
tity,) from the decomposition of subcarbonate, or rather sesqui- 
carbonate of ammonia. But here my commenilation must end ; 
for by a very obvious oversight, the College have directed the 
solution of carbonate (bicarbonate) of potash, to be evaporated 
for the forrnition of crystals, when there is not actually more 
than about one-fifth of^^the water present necessary for their 
solution. Indeed on account of the very strong solution of the 
subcarbouate (carbonate) of potash which the College direct for 
conversion into bicarbonate, I have but little doubt * that the 



1824J Pharmacoptjcia Londinensis. 453^ 

tubes which, on common occasions, y^ould be used for conveying* 
the gas, would soon be choked with crystals, and the Avhole 
apparatus would probably be blown to atoms. 

With resfyjct to sulphate of potash, the College would have • 
acted ecotiomically in imijatiim' the directions of the Edinburgh 
Pharma^opteia, by satiuating the excess of acid of the bisulphatc, 
with lime instead of potash; by thisnhe waste would have been 
avoided, of using a salt of greater value to obtain one of less. 
But as potassec sulphas is now also in the Materia Medica, 
the chemist may avail himself of those economical modes of 
operating which the Ct)llege* have too freqiuuitiy neglecfed, and 
that without any attendant advantage. Iho same remarks will 
also apply to the preparation of sulphate of soda, 

The directions for preparing that important medicine, tarta- 
rized antimony, are most exceedingly and unecpii vocally improv- 
ed : there is indeed nothing new in the process, but it is simple 
and elfectual; whereas the method which has given place to it 
was the worst, considering that it really was practicable, that, 
ever was devised. The College have now directed the use of 
the glass of antimony, but I think that the proportion ordered • 
is rather tO(>*small to convert the whole of the tartar into tartar- 
ized antimony. 

The preparation which I shall next notice is the vinimi anti- 
mouii tartarizati. In those preparations in which wine was 
fortnerly employed, the College have now directed very dilute 
spirit to be used, still retaining, how^ever, wuth unrpiestionable 
impropriety, the appellation ol‘ vimun. In the present instance, 

I am not aware that iiie change has been either beneficial 
or otherwise; but ! shall j)resently notice a preparation in 
which the alteration has been dycidedly hurtful, because the 
College, w ithout seeming to liave been aware of the tact, have 
much weakened the medicine. Added to this, dilute spirit of 
very difterent degrees of strength is now insed instead ot wine, 
winch must, 1 think, have been imue uniform in its power. 

Among metallic preparatioi s a place has been given to subni- 
trate of bismuth. The process, which is extremely simple, 1 
have not examined ; but even if the metal or acid should either 
of them be in excess, the precipitate will at anjr rate be obtained 
without difficulty. 

With respect to the preparations of iron, there have been 
some alterations which are to be considered as amendiiieuts; 
but 1 am appreliensive that the good which has been done is 
more than counterbalanced by the omission of improvements, or 
the commission of errors. * • . . , 

Ferrum animoniatmn is so weak a preparation ai>, perlfaps, 
scarcely to be worthy of notice; thciprocess for obtaining it has 
been altered ; it could scarcely have been rendered worse, and 
yet 1 do not think it, has been improved. In the late Pharpia- 
copoeia this preparation was directed to be forfticd by subliming 
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a mixture of muriate of ammonia and subcarbonate of iron ; the 
consequence of which was, that until the oarbonic bad combined 
with a considerable portion of the ammonia of the muriate, 
and formed carbonate of ammonia, no ferrum aramoeiatum could 
be obtained, and then only after considerable waste, ' , *< 

Instead of directing a mixture of nmriate^ of ammotiia and 
carbonate of iron to be subjected to sublimation, the College have 
now ordered the carbonate of iron to be mixed with muriatic 
acid, and the substance remaining after evaporation to dryness, 
to be mixed with muriate of ammonia, and then submited to 
sublimation. It so happens, however, that the muriatic acid 
dissolves scarcely more than one-third of the subcarbonate of 
iron ; so thVt waste appears to be incurred. Indeed the better 
and more obvious process for procuring this medicine is simply to 
boil down a mixed solution of muriate of ammonia and pennu- 
riate of iron to dryness. By this a preparation of uniform strength 
•and unquestionable elHcacy would be obtained ; and those prac« 
titioners would be gratified who are of opinion that muriate of 
ammonia is a useful adjunct to permuriate of iron. 

In preparing the ferri subcarbonas, the College still continue 
the wasteful process of directing nearly one-half niore sulphate 
of iron to be used than the subcarbonate of soda is capable of 
decomposing. No excuse can be ottered for this, since it had 
been pointed out for correction. Six parts of subcarbonate of 
soda only are directed to bo used with eight parts of sulphate of 
iron, of which they can decompose only about 5’4 parts. It is 
indeed true that sulphate of iron is a cheap material, but the 
chemist should have the opportunity of using it to the best 
advantage, and errors of this description furnish those who are 
inclined to neglect the directions of the College in other 
respects with too plausible a pretext for so doing. 

Ferrum tartaiizatum, the preparation next to be noticed, has 
been much iinprovetlby the alterations which the College have 
introduced. Instead of ordering the whole mass to be dried, 
and which contained a considerable quantity of iron unacted 
upon, the soluble portion only is directed to be used, and the 
aqueous solution of it evaporated to dryness constitutes ferrum 
tartarizatum. There is, however, one part of the process now 
introduced which is perfectly useless — 1 allude to the directions 
for boiling the metal in the solution of tartarized iron towards the 
end of the ])rocess. No efiect can surely be hoped to be pro- 
duced by ebullition for fifteen minutes, after twenty days’ expo- 
sure to the air have ceased to cause any action. 

V’inum ferri still retains its title, although deprived of any just 
claim to it by the substitution of dilute spirit for wine ; 1 was at 
one time apprehensive imVeed th-at it would contain neither wine 
nor iron. 'LTie directions for preparing it are to form tartarized 
iron with considerable excess of tartar) this being probably 
intended to supply the slight acidity which wine usually pos- 
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sesses, and to which its solvent power is owin^. The quantity* 
of iron directed to be used appears to me to be almost eiiactly 
such as> it it were al\ dissolved, would render the medicine of such 
a degree of strength, as I found it actually to possess \Vhen pre- 
par«d \jjitft sherry wine ; n|imely, 22 grains of peroxide of iron in ^ 
a pint; the College order (iO grains of iron to be converted into 
tartarized iron, and the comj)ound formed to be dissolved in (iO 
ounces of dilute spirit; and as GO grains of iron are convertible 
into about 85 grains of peroxide, and as GO ounces would contain 
this quantity, a pint, or IG ounces, would hold about 22‘G grains 
in solution. * 

It happens, however, unfortunately, that three causes conspire 
to prevent this medicine from possessing the strs^^gth of the 
former ; first, the whole of the iron is not dissolved by the super- 
tartrate of potash ; secondly, apart of that wliich is dissolved is 
rendered insoluble by the ]>rocess of drying ; and lastly, a portion 
of what the water dissolves is immediately ])recipitated by the 
spirit, and the quantity is so very eonsiderahle that the vinunx 
ferri now contains only IG grains of peroxide in a pint instead of 
22 as fonqjerjy. In this preparation, therefore, merely for want 
of experiment, and by taking that for granted which did not 
hap[)eu to be true, the strength has been reduced to about two- 
thirds that, which it formerly possessed, and no notice what- 
ever is of course taken of the cnang(‘, 

lu preparing calomel, the College have introduced what 
is certainly a very considerulile improvement ; namely, form- 
ing it by one subliniation, instead of first prcqiaring corrosive 
sublimate, and tlien triturating that with an additional portion of 
mercury, and subliming again ; the present process consists in 
mixing bipersulphate (d* mercury *\vith mercury and common 
salt, and subjecting the mixture to sublimation; the sublimed 
calomel is then to be reduced to powder, and waslied with a 
solution of miniate of ammonia, in •u der, presume, the more 
readily to dissolve any coriosixe <ui.«l)mate which may have been 
formed; this, perhaps, might h.ive been spaoid, lor corrosive 
sublimate is suliiciently soluble lu water to admit ol its sepa- 
ration from calomel during the proces^5 ol elutriation. Jl, 
however, no corrosive sublimate be actually ioTmd vvitli the ca- 
lomel, the manufacturer may use the same solution of muriate 
of ammonia repeatedly, and if, on tin* other hand, any be dis-^ 
solved, it may bo -converted into liydrargyrum ])rtecipitaturri 
album. , * • . 

In comparing, hi)wever, the ])rocesses Ibr procuring corrosive 
sublimate and calomel, a strange disregard of pro])vrtions has 
occurred ; in order to convert 24 parts ot inerciirv into\:orrosive 
sublimate, the ta)llege direct the use oi«>n parts of sulphuric acid 
and 48 of coannoii sail, while i)i preparing caloiuel, 48 parts of 
mercury are to b'ctrcaXed w itii oO ounces ol sulphuric acid, attd 
only I of common salt. Now it must be gi^inted upon any 
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theoijy that 24 parts of mercury will require exactly as much 
common salt to convert them into corrosive sublimate as to 
convert twice the weight of mercury into calome!, and yet 48 
parts of common salt are ordered for the production of an effect 
in one case, while an equal effect is to be produced in tlj^ crcher 
by 18 parts ; the fact is, that the 48 prfrts aVe much itl excess, 
as I pointed out long since ; 49 parts of sulphuric acid cannot 
decompose more than (>() parts of common salt ; but in preparing 
corrosive sublimate, after about 12 parts of the 130 of sulphuric 
acid directed to be boiled with the^ mercury are decomposed by 
oxidating it, the remaining 18 must be supposed capable of 
decomposing 48 of common salt ; it is, therefore, evident that 
about 26 oht of 4S of salt are wasted. Why the quantity was 
not diminished as to be more in agreement with the directions 
for preparing calomel, I cannot discover. 

T ie preparations of lead do not call for any particular obser- 
vation, excepting, that as the sulphate of copper, soda, and 
potash, are introduced into the materia medica, no reason can 
possibly exist why the acetate of lead should not also have 
been ; it is perfectly well prepared for the /iiu’poses of 
the arts, and the acetic acid of which it is made not being sub- 
ject to any duty, it may be purchased at so much cheaper a rate 
than that at vvliich it can be prepared, tlie formula is therefore 
useless ; it may also bo observed, that the acidum aceticmii fortius 
diluted with vvattT would have answered the purpose ol' making 
the liquor plmnbi subacetatis. 

Oxide of zinc f ormerly prepared by combustion is now directed 
to be formed by (leconqiosing the sulphate of zinc with ammonia. 
I have not examined the preparation ; there is a slight difficulty 
attending the use of the caustic alkalies in precipitating oxide 
of zinc, which is, (hat if accidentally added in (;xcess, they 
rcdissolve the procij)itatc at first formed. On this account 1 
])refer carbonate of or j)otash, which I recommended some 
years since for tliis pnr[)ose. The advantage of the new mode of 
preparation is, I think, c(>nsiderable, as it prevents the presence 
of any miimte portions of metallic zinc which were apt to render 
the ointment of zinc gritty. 

It appears to me that the (College ought to have been more 
consistent in their directions. I have already shown some 
. instances of their deficiency in this respect, and the spirits of 
ammonia afford additional [)roofs of want of attention. In the 
Pharmacopauaof 1787, the spiritus ajmnoniaj ami spiritus ammo- 
niie arornati(ais are similar in strength, varying only in, the 
aromatics .which tlKHatter contained ; but in the present Phar- 
Tnacopfefa, and indeed in the last, as 1 pointed out, the 
])roj)ortions of spirit, in^^riatci of ammonia, and carbonate of 
potash, are cxtrei!i(*ly diffident. In preparing the spiritus 
ammonite, disparts of muriate of ammonia are directed to 
be decomposed by 48 of subcaibonate of potash, a quantity 
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which is too small by about three-fourths of a part; in mak- 
ing thjB spiritus ammoniai aromaticus, the proportions are 82 
of muriate *and 38-4 parts of subcarbonate, but as 48*76 of the 
latter are requisite, it is evident that 6*8 parts of Ithe formeiv 
estap<? decomposition, aad are wasted. The spirit of the simple 
prepariftion is refttiheil, whereas thpt of tlie aromatic spirit of 
ammonia consists of two parts of rectified and one of water, 
Now this (juantity of’ water, although useless, w ould have lieeii 
of little coiiseqiu'uce in the siinjile spirit, because in using it for 
the spiritus iniuiioniic fVetidiis (the only purpose to wldch it is 
applied), the water would remain in the retort; but it is of 
importance that the aromatic spirit should contain as little water 
as possible that in preparing the tincture of’ gnaia«ftfin, the solu- 
tion of the resin may not be prevented. 

With regard also to the proportion of ummonialu these pre- 
parations, it will be seen that the ditlerence is enormous : 24 
fluid ounces of the simple spirit contain the carbonate of ammo- 
nia obtained by decomposing nearly 32 drachms of the muriate, 
while au equal quantity ol’tlie uroiiiatic spirit contains the car- 
bonate jv’ccured by decomposing rather less than 8 drachms of 
the munate'of ammonia. It is indeed true that 10 drachms are 
directed to be employed ; but by the obvious and unaccountable 
inconsistency of using only 12 iustea<l of 15 drachms ofsiibcar- 
bonate of potash, one-fifth of the muriate of ammonia, and even 
rather more, escapes decomposition as already noticed. 

The method of preparing the spiritus ammoniie faUidus is 
extremely wasteful, and more so even than that of spiritus aimno- 
nhe; of the 28 parts of spirit employed in the latter preparation, 
4 are wasted ; and in using the remaining 24 to prepare the fetid 
spirit, I) iimre arc throwu away ; 4?.onse(jU(3ntly out of (he 28 parts 
of rectified spirit originally made use of, only 18 are eventually 
employed. 

Ill closing my remarks ujion tins wc^^k, it must be fairly 
admitted, especially with lesjH.r? to tartari/^d autiinouy, calomel, 
and some other prcparation>, that the ( ‘olh ge hqve removi'd 
much of the objectioiialile matter of the Phannacop(cia of 1801), 
and of the editio altera which followed It ; but there is yet, for 
the reasons whicli I have now f^tated, much that appears to re- 
quire a correcting hand. 1 will only add, that it is greatly to -be 
lamented that a national Pharmacopceia should not be fonm^fl 
by the union of the Colleges, by which greater facilities would 
be afforded to physicians in the various parts of the kii^gdoin, 
in describing their modes of treating different diseases.— 
[Edit.] ' " • . 
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Article XII. 

Proceedings of Pfiilosophi^al Societies. ' 

ItOYAT, SOCIETY. 

yipril 8 {addendum) — Sir Francis Shuckburgh, Bart, was ad- 
mitted a Fellow of the Society. 

April 2\). — Fk II. Lushington, Esq. and the llev. Dr. li. 
Maltby, were admitted Fellows of tflie Society ; and the name 
of Woodbine Parish, Esq. ordered to be inserted in its printed 
lists, he beW..g unable to attend for admission. Among the 
presents received was a portrait of Mr. Sineaton, the celebrated 
Engineer, bequeathed to the Society by his daughter, Mrs. 
Dixon. 

A Letter from Dr. Tiarks to Dr. T. L. Young, For. Sec. RS., as 
Secretary of the Board of Longitude, was read : it related chiefly 
to observations made on the longitude of various places in En- 
gland in 18'i2 and 1823. 

j\lai/ C, — Lieut. Henry Forster, RN. was into tlie 

Society, and being on the eve of departure in the new expedi- 
tion under Capt. Parry, was immediately admitted a Fellow. 

The reading was commenced of a paper On Univalves ; by 
Charles Collier, Esej. Staif Surgeon:’’ communicated by Sir 
James Mac Gregor, Bait. FRS. 

Map 13 — The Earl of Orford,. the Rev. Dr. Goodeiioiigh, 
Philip Barkei\VVebb, Esq. and John Gage, Esq. were respect- 
ively admitted Fellows of the Society. 

The reading of Mr, Colliej|;’s paper was concluded: and a 
paper was read, On the N arkdion of the Rates of Chrono- 
meters with the Density of the Atmosphere ; by George Har- 
vey, Esq. FUSE ; ” conimunicated by Davies Gilbert, Esq. 

VP us.* , 

Maij 20. — Tlie Kcv. Budeu Powell was udniitied a Fellow of 
the Society! 

A Letter from Profei.sor Berzelius to the President was read, 
In which lie desc/ibes the results of various chemical researches 
in which he has recently been engaged ; and several memoirs 
on which accompanied the letter. The first memuir relates to 
the analysis of the Carlsbad waters , which we have already 
noticed ih the Annals, N. S. vol. v. p. 3U(). The next contains 
researches on the comliiuatioiis of acetic acid with oxide of 
copper: in tlns, ProA Berzelius says, he has ))oiiited out the 
errors in the azialyses of these salts into which Mr. Phillips and 
other chemists Irave falj^u. The fi)nrtli memoir relates to 
experiments on the comj)ounds of o.\id(i ol* uranium, in which 

« 
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Prof. B. has confirmed the results obtained by M. Arfwedson/ 
and also Mr. Phillips’s discovery of phosphoric acid lu the 
uranite. has examined the uranite of Autun, and also that 
of Cornwall j finding the former to be a phosphate oT uranium 
and liripe, and the latter ^ ])hospliatc of uranium and copper; 
the nuniber of atc/ms ot water bein^ the same in botli. The 
third contains an examination of a mineral in an ohl collection 
at Stockholm, labelled ^ from Mendip, near Churchhill, in So- 
mersetshire.’ TliivS substance consists of I atom of chloride 
ot lead, and 2 atoms of oxkle of lead, and also contains car- 
bonate and molybdate of lead. It is distinct from tlie iniirio- 
carbonate of Matlock. The fifth memoir relates to the combi- 
nations of fluoric acid. A portion of this memoir '^)w printing 
describes a method by which the author has succeeded in ob- 
taining the base of silica in an insulaled slate. It^ consists in 
acting by potassium on dry silicated lluate of potasli, by which 
means a mixture of various substances is obtained, wliich yields 
hydroguret of silicon by being well washed with wuUer: and 
when that substance is heated in a crucil)le the hydrogen is 
burned otf, and the silicon obtained pure. Prof. B. then j)ro- 
ceeds to gi/e the results of various e\p(;riineiits upon this 
substance; among which are tlie following, it is obtained in 
various states of aggregation, and its combustibility varies ac- 
cordingly, it much resembling carbon in this respect: as usually 
obtained it is combust il)le when ignited in atmospheric air and 
in oxygen gas ; but in its deiitsest state it may ])ecome incan- 
descent in the air wnthoiit burnnig. It is very difliciilt to clfect 
its complete combustion : 20()]uuls of silicon cjule to 208 of 
oxygen to become silica. It wjU nut burn when healed with 
nitre, but is brought into coiid.)usiio]i hy carl^onate of potash; 
a curious circumstance which the autlior atlributes to certain 
relations of afiinities. Silicon bnrj'S wla-n ignited in chlorine, 
forming with it a transparent columl^ liaving the smell 

of cyanogen. It is couil)u^lil>Ic :ii vapour of' sulphur, producing 
a grey sulplmret, but cannul ifi 'ins case be coinpletely biinied. 

Prof. B. next descriluis <)n‘ results of \\u: same mode of 
decomposition as appli(^(l to itivia, glucinh, and zircouia ; giving 
the chemical habitudes of zircoi^ium, which *cau be obtained 
ill larger quantities tluui the bases of the fonmu' earths, l ie 
then kates that he has used the term ///m/c instead of 
throughout this letter, not because lie thinks the Presidents 
ingenious theurgy on the subject less probalile than hi^^► own 
(tliough he has not been able, by his own experiments, to de- 
termine which is tlie true one) ; but bccauSe, as he wus writing 
in a language foreign to him, he wished to employ thb plainest 
terms: and concludes bv requestingi Sir Humphry .to lay the 
above results liefore the Boyal Society. 

The reading was ^iomiuenced, of a pajier ^ On some mevv 
phauiomena eti’ected by magnetic inlluence, by J. 11. Abrahams,” 
of Sheffield : communicated Uv. Tooke, jbllS. 
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' geological society. 

3 ImA 5 .-The paper entitled “ Outline of the- G;e<>lo<v^ 
the South' of Russia,” by the Honourable W ilhaui 1 . 11. 1 ^ 

Stranffwavs. MGS. was couclfcidea. ^ ^ 

This Steppe is applied to vast tracts ot country ni the 
E and SK of firope. ^fis neither a heath, nor a moor, nor 
Tdovur • wold would irive the best uh.a ot U in Endish, and it 
is o-iven by the Russians to any waste land winch is neithei 
mo'iintainous nor wooded. The Russian Steppes are bounded 
on the west bv the Carpathian chJini ot Iransylvaina and the 
Ranat of Temesvar ; on the S. by Mount llieuuis, the lauuc 
ChersoneseWud Caucasus; on the E. by the Oural mountains 
In Kpvnnd the Caspian Sea and the sea ot Aral ; vaguely to the 
N b/a Uni^ frmn the mouth of the Kanut to the Hmesters on 
the trontiers of Podolia and Kherson. Iheir length is about 
OUOO miles, breadth 900. The soil is similar througliout ; the 

iv™. K-op to the 

ol tl o de,ct,l.e as tl.a low aauJy 

‘'“'“S'- tiohcalcaraoua .0.1 

^'^S^ortliern High Steppe admits of five divisions : 

I Steppe of red marl, salt, and gypsum lying on both sides 
iliP vS^above the reach of Samara. ‘2. Steppe ot Saubot 
■ind themiiddlc Volga, from Samara to Izantzm ; its uortliern 
anatnenm ^ . central imestone, its southern ot 

coonecU M w.th the atcppa of the Dou. 
3 Northern calcareous steppe' ot the Dun is coinpused ot s^id 
iione tobedweeu Cherhask'ilud the «»uth ot the UoneU; hero 

coinraciiccs an immpnsc tract 

rii‘«e wrrcrg,.isV,o,vo^ 

Sding tol’allas, with the piiinitive range of the Caniathians, 
accoiding ’ Doubosar, and traversing Moldavia. 

r mSo e cawls s?epr. of »4p» lUncst, , no separated hy 
^'^1 * Ilip nifc-ediiig ; this is a prodigious mass ex- 

ronglniut Kssarabla, the south of Mol- 

dmil^andGSvernnlentot Kherson the Irongh or basin bc- 
fo"“tl«ded to forms the steppe of the old sea, which involves 
loreaiiuueu the extension ot the 

cipTan and ilack Seas.. To the south of this lies the southern 
a • iltp t’.iltneiu and stretchinir 
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formed a vast sea ; but their height; in some places 7(10 feet 
above .the Black Sea, and 1000 feet above the Caspian, pre- 
cludes* the possibility of this. , 

The ai^thwr, after enumerating; and describing the series of*' 
thfi ai)Ove-mentioned ^bt^s, and their accompanying fossils, 
conclucTes with remarjis on the probable extension of the Cas- 
pian Sea, and the sea of Aral, and tlieir connexion with the 
. 3lack Sea by means of the low steppe. 

^ A letter from Airs. Maria Graham to Henry Warburton, Esq. 
VPGS. was read, giving an^accoimt of the effects of the Earth- 
quakes which visited the coast of Chili in 1S22 and 1823. 

The first shock by which the towns of Valparai^i, Melipilla 
and QuilhUa were nearly destroyed, was felt at a quarter past 
11 o’clock on the evening of Tuesday the 19th ot Novemb<?r, 
1822 ; and fnnn this time continual shocks w^ore felt daily until 
the 18th of .[auuavy, when the authoress ceased to reside in 
Chili. These shock.s are said not to have terminated wholly so 
late as Se[)tember last. The sensation experienced during the 
more violent shocks was that of the earth being suddenly heaved , 
up in a. direction from N. to S. and then falling down again, a 
transverse inotioii b(‘ing now and then felt. On tlui I9th of 
Xovembuu* a general tremour W'as felt, and a sound heard like* 
that of vapour bursting out, similar to the tremour and sound 
whicli the authoress oliserved while standing on the cone of 
W‘suviiis during the jiits of fire at the eruption of 1818. In all 
the alluvial valleys in tfie neighbourhood of Quintero, 30 miles 
N. of V alparaiso, quantities ol wafer and sand WTre forced up, 
which covered the plain of Vina a la Mar with culu‘s or hillocks 
four feet hiirh. 

The promontory of (\)uintero, famsisting of granite covered 
by sainlv soil, was crackled in various directions down to the 
sea; aiul the cracks occasioned bv tiu* ^artlujuake in the gra- 
nite on tlu‘ beach were parullcl to tlu‘ moi^l ancient rents in the 
same rock. 

On the morning of the 20tli, after the first earthquake the 
whole line (>l'<’(>ast fri)ni N. to S. to the^ distance, ol lOU miles 
was found to have been raised out of tlu‘ sea > the elevation at 
Quintero being about four t<‘et, that at \ alparaiso about thie<^ 
feet, beds of oystiMs and mu>cles, adhering to tlu‘ nick on 
w'hich they gr(‘W, bcung seen lying dry on the beach. • 

Similar lines of In^acli with shells are found [)arall( 1 to the 
coast to the hei|K!^lit ot oO leet abovii the sea, whudi jirt^hably 
have been occasioned by (*ai’th<j[yak(*s winch liir.v* in former 
years vl.sit(Hl Cdiili. , * * .* 

The earthc[nakc of the 19th was felt along th(‘. coast to the 
distance of MOO miles at least. • ^ • 

March 19, 1824. — A paper entitled Sketch of the Geolo^’^ 
of New' South Wales •mul Van Diemen’s Land,f’ by the Rev! l\ 
II, Sr(]^l, was read in part. 
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April 2.— “Tlie paper entitled “ Sketch of the Geology of New 
South Wales and Van Diemen’s Laud,” by the Roy. T. H. 
Scott, was concluded. 

The coast of New Holland, from Cape Howe to Port Stephens, 
including Botany Bay, Port Jackson,' &c. as examined by 'Mr. 
Scott, consists of an uninterrupted serious of the coal measures. 
At Illasvarro, or the five islands, a seam of coal is found at the 
surface. Between Broken-Bay and Port Hunter, a horizontal 
seam of coal is bared by the action of the sea on the clifis. 
Very good coal is worked at Novvc.astle on Hunter’s river, 37 
yards from the surface, 3-feet 1-inch thick ; it is intersected by 
trap dykes yin some places ; and vegetable remains of a large 
leaved fern, ^thought by the jieople to be an Ihiculyptus, are 
picked up at the base of the ClitL Limestone alternates with 
the sandstone, and iron ore occurs. The wells at Sydney, 
being not more than 30 feet deep, the water is not good ; one 
well, sunk 82 feet to a great mass of sandstone, gives excellent 
water. From Paramatta the coal measures continue, and are 
broken by trap dykes at the Nepean to Emuford ; where the 
ascent of the blue mountains commences, near the summit of 
which, the coal measures rest on the old red svuulstone. 
The escarpment of this rock on the east side presents the as- 

g ect of a ))erpendicular wall, at the toj) of which the old red 
andstone is’ found in contact with primitive rocks : these occur 
in the vale of Cleuyd and (Jlareneers hilly range ; where the 
Macquarrie rises, and, after a north-east course of 300 miles, ter- 
minates in a vast swamp. Returning westward, porphyritic 
rocks and clay slate accompany the primitive rocks near 
Bathurst and the Sidmouth range, to lake George and the 
Cookbundoou river, which continue to the cow pastures, where 
the coal measures of the colony again appear. 

The geology of the Island of Van Diemen’s Laud is con- 
formable to that O': the continent of New Holland. Both 
Hobart-tovvn and George-town are upon the coal formation. 
Between the former and I'dizabeth-towu, a limestone full of 
shells is found, probably of the oolite series, and the same rock 
occurs near (reo'’ge-town on an island in the Tamar. In the 
middle of the island at Bagd'ul, a rock, which answers to the 
description of the millstone grit, and salt, are found on the river 
'Macquarrie. To the east and the west of the inhabited tract 
between the two towtis, high mountains and elevated primitive 
ridge-s are alone discoverable, so that the island probably con- 
tains little other i'ertile soil to tempt future emigration when 
this spaqo" shall have peopled, which is not the case in New 
South Wales’. 

A letter was read on a section obtained in sinking a well at 
Streatham, by Mr ^J. S. Veats, communicated by G. II. Brown, 
Esq. T 

A well having been sunk at Streatham to the depth of286 feet. 
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tVe greatest depth which has hoeii* pierced ih that part#of* the 
couiilry„the tollovviiig section was exhibited. From the depth ot‘ 

2 feet* to 29 feet, stiff reddish brown clay ; from thence to 35 • 
feet, cla:^s ?|Vith septaria ; from th^ence to the depth of 180 feet, “ 
blfle »lay, in which, in troni 70 to 100 feet, were found various 
shells ^nd fraginents 'of bitnminouu wood with iron pyrites ; 
Ironi 200 feet to the depth of 230 feet, blue clay, sometimes 
sandy, in which numerous shells and bituminous wood occurred ; 
at 230 feet, round black pebbles of flint like those of Blackheath 
were found, this appearing^to be the point of junction between 
the London and plastic clays ; next a bed of sand, and after- 
wards various coloured clays, were pierced ; at jjpie depth of 
270 feet, and continuing to 285 feet, sand ana sandy clays 
occur, the greater part of whieh is full of greeti ^arth exactly 
resembling that of the oyster bed at Heading. Fhe paper was 
accompanied by sp- 'ciuicns of eacdi of these strata. 

A letter \vas read from Alexaiuhu* (lordon, Ksq. to 1). 
(lordon, Ks(|, of Abergeldie, describing three successive forests 
of fir imbedded in a jurat moss ; atu'ompaniiul by specimens. 

Fhc moss of Aitklguissrick in Aberdeenshire, Scotland, ])resenfs 
an inclined filaiui of rather uneven surface, and varies in d(q)th 
from 18 inches to 10 feet from the lower jiart of the hill to the 
river. 

Upon digging \ip the ground in two different parts of the 
moss, large roots of Scotch fir trees were found uhoiit one foot 
below the ordinary a viuagi* Itw el of the moss. Below the bot- 
toms of these roots there is a strafum of about a foot and a lialf 
of moss below which other r*)(;1s or trunks appV*ared, and ou 
digging still further down fab' ait six or seven feet below the or- 
dinary level of the moss), a thiTd set of roots and truncated 
stems of trees wane discoveriMl. 

It ajipeared to Mr. (lordou impossibh* that tliese roots could 
liave supported different tr^’cs, all gniu ingVf ^I'c same time, for 
the distinct raiiiiticiuious (>f (iKaT/.ont dly iik(i Scotch firs 

at the present day), are beddeu in moss pei p»‘mlieidarly abovi^ 
each other. ^ 

^1p/7/23. — A pajier was read, eiitithal Siyue Observations 
on tlie Lakes of ( 'anada, their Shcies, (Jomimmi(*ations, &c. by 
Lieut. Portlock, HFi,'’ 

In tliis memoir the author descrilu's the various nature id th(^ 
sliore^ of Lakes Huron, Michigan, Brie, and tho other dakes of 
Canada, and autiexes a plan, in which a tabular view ijf jire- 
sented of the coinjiarativc level «)f these l^ikes and their com- 
munications with each other. At the falls ot Niagifri, he.t)b- 
serves, the upper stratum is a firm compact limestone resting ou 
strata of a very schistose nature. ItSs not| by erosit)n of the 
surface that the falls are made to recede, bwt the waters, after 
falling 150 feet, strike! Ahe bottom, and are re^jluced to foam ; 
they ailj then driven up into i\\e air lar abov« the rock whence 
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they hf\d descend^ : this i[)enetratlng foam acts on the lowfr 
argillaceous strata, till the overhanging rock is nuderniined. 

' Lieut. Portlock remarks that there has been a gradual fall in the 
' level of the lakes at Canada. , He also offers some considera- 
tions on the proximity of the sourcea of several rivers Hvhlch 
flow in opposite directions .1 * " 

Mat/ 7, — A paper on the Geology of the Ponza Islands in 
the Mediterranean, by G. P. Scrope, Esq., MGS. was read in 
part. 

A letter was read from Thomas Borfield, Esq., MGS. accom- 
panied by a collection of bones and horns of the Deer, and 
bones of Mon and other animals, found in a cleft of the rock at 
a quarry at iTincks’ Bay (near the Old Park iron-works) in the 
parish of Dawley and county of Salop. Their adluisiou when 
applied to the tongue showed that the animal gelatine was 
nearly gone, which does not take place till after a long period of 
inhumation. 


Ml'.TK0R01,0(itCAI. SOCl RTV. 

Feh. II. — Dr. Bnrnev coiumunicated the results oh a Metro- 
rological Journal, lor January 1824, kept at his o’nservatory at 
Gosport, Hants. 

A note was read, on some curious efiects of (lie Radiation of 
Heat ; by Luke Howard, Es(j. FRS. and M. iMel. Soc. 

The reading was connnenced of a iMi inoir on the V^aria- 
lions of the Rellecilve, liefractive, aiid Dispi isivo Powers of the 
Atmosphere, Sec. ; by T. Forster, iMH. FI.S. and M, Soc." 

March li),— The reading of Dr. Forster’s memoir was con- 
cluded. It relates to certain branches ol* tlie subject ot‘ 
atmospheric refraction, belojiging to the province of ineteoro- 
logy, wliich the author states to have been particularly neg- 
lected : these are, the variation in the refra(*tivc, dispersive, and 
reflective powers ofr’Hie atmosphere; resulting from the diflii- 
sion therein of different modifications of cloud, which are 
themselveis affected by local circumstances, and vvhicJi vary 
greatly at diffcaent times ; and the effects of that variation, on 
the colour of the light transmitted by the planets and fixed 
stars, and on the cleclinatioi?* of the latter. After some general 
remarks on reflection, refraction, and prismatic dispersion, the 
author proceeds to consider the subjects just mentioned in three 
section^. In the first, ^ On the variation in the refractive 
pow'?r of the atmosphere at dift'ereiit times of the niglit and day, 
and on different occasions and seasons/ he ascribes that varia- 
tichi, principally, to the quantity and nature of the aqueous 
vapour diffbsed in tlie air : and he supports this opinion by 
various c/bservations on Vne planets and stars, made at different 
times and seasons. In observing the planets and brightest stars 
through prismatic glasses, he found that the spectrum was less 
oblongated, whilst the red colour was more distinctly apparent, 
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at\he period of the vapour point, than'at almost any other tim^ of 
the same rjights. On other occasions, at tliesame period of even- 
ing, the violet and in general the colours of the most, re frangi- 
ble rays v\^re most conspicuous, and the spectrum was more • 
obli?ngatea tnan ordinarily. Dr. at length ascertained that 
the greatt^r prevalence of the red in^the spectrum, uniformly 
accompanied that state of the atmosplierc, when the cirrostralas 
diffused itself, after sun-set ; whilst the more oblongated spec- 
trum, with the violet, and most r(*frangil)le colours, attended an 
atmosphere, in which the condensing vapours assumed the form 
of strains. He infers from these aiul other observations, tliat 
the changes in the (jnaliti(‘s of the diffused vapou^in tlie air 
must produce great variation in the alinnsplituicrfi refraction. 
In the second section of his memoir, he suggesis tlujt local cir- 
cumstances may produce great variation in tlui mean ndi active 
power ot the almospliere at different places ; and that the dis- 
cordances ill the places assign(‘d to the tix(‘d stars in different 
ratalogU{;s of them mav have n'sulted fVoui such variation. 
In the third section, entitled ^ Of Vari(M/u‘s in tlie. (a.)mj)ositi(»n 
and Nature nf the fight of different Stars, considiTed as still 
further varyii^g the Ihi’eets of Atmospherical UetVa(‘tioii, Refiec- 
tion, and Disjiersion,' Dr. Torster details a number of minute 
observations u[)ou those varieties ; jiroceeds to iiupiiri' into llu*ii 
1 ‘auses ; and concludes with an account of some eApeiiiiumls on 
tlie decomposition of tlie light of the mo(Ui, tlie planets, and 
certain fixt d stars. 

A pajier by Dr. Forster was als<» nad, ()n tlu‘ great de 
pressiou of 'feiuperature which oc.curn’d i' Januaiy, IS'JO.” 

The remarkable depression <if tianperature related in tliis 
paper, took place at Hartllehl, in ‘feusseex, to the neighbourhood 
of w’hicdi place it appeared tn hv. i‘(niiin(‘d, dming the ptaiod 
between sun-sfu, on ,)anuarv II, are* nildiiiglit of January 15, 
1820. At 10 p. m. on th(» 1 Ith an f aliii iilieit’s ther- 

mometer exposed U) the Mh u.i at /enn rod at 1 ! o'elock it 
indicated — Somt‘tiine bts^. rii (In; hoins ] igjd S a. m. 
on the 15th, it sunk to— l(f\ as shewn by a S.\’s Therinomi'ler. 
It thence gradually rose, until at midnight o^n the loth, it 
attained tlie elevation of+ Jd. A J^hennometer expc>sed to tlu‘ 
NW. indicated higher in each ohservaiion. During this 
period of excessive cold, tlie air was calm and cli ar, a few ill-, 
defined cumuli only were seen on the I5th; the. snow whieh 
had fallen on thOildtli lay on the ground. Dr. F. leceiveikonly 
one notice of a distant observation, inade at Canteiburv, where 
a Thermometer in-doors indicated ; which was alsw the t^wn- 
pcralure in-doors at Hatfield, on the morning of the 16t!i. 

Dr. Burney communicated the Results of his jMeteuroIogical 
Journal, for t^ebruary. V 

April 14. — A note was read on certain Pluynomena of the 
New Series, vol. vii. 2 ii 

' A 
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late Cold Weathpr, &c. ; by Luke Howard, Esq. FRS. M. M^^t. 
Soc. (‘and Dr. Burney communicated the llesults of his Journal 
for March. 

Maj/ r2. — Dr. Burney communicated the Results ofhis Jour- 
nal for April ; and the followiii}^' paps/* was read : „ » 

An Account of the principal Pliycnomena of I^ueoui Meteors 
wliich were observed in 'the Year 1823; forming part of a 
Review of the Progress of Meteorological Science during that 
Period: with remarks on the Characters of certain Meteorites,’^ 
By E. W. Bray ley, Juin, A l^S. and M. Soc. In tliis paper 
the author hrst describes (Voiu various authorities, tlie Fire-balls 
which were observed, respectively, on Jan, 20', 1823, at Gosport; 
on the May, at Kiel in Denmark ; and on the 20th of 

August, atRagusa. The latter, being contemporaneous with an 
earthquake^ at the same place, gives occasion tor an iiupiiry how 
far the appearance of igneous Meteors may be considered as an 
attendant phieuonienon of cartlupiakes : several meteors of tliis 
kind, it is observed, were seen in the province of ChitcJi, at the 
time of the extensive earthquake in India in I8l0, the most 
violent motion of which was experienced in that province and 
its vicinity ; and two Fire-balls appeared, one al: Zante, and 
the other at Ccphalonia, on the day after the eartlK|uake that 
desolated the former island in 1<S2(): other instances of this 
connexion are likewise adduced. Mr. Brayiey then pro- 
ceeds to an examination (jf the pluenomena attending the i'all of 
several Meteorites, at Nobleliorough, in the State of Maine, in 
North America, on the 7th of August last. He next points out 
a remarkable allinity, in miueralogical characters, subsisting 
between these meteorites, and those vvhicli i’ell, respectively, at 
Loutolox ill Finland, in JH22, at Joiizac, in France, in 1819, 
and at Juvenas, in the same 'country, in 1821; several speci- 
mens of the latter being laid before the Society, for the purpose 
of illustration. Thii^ allinity partly consists in the strong re- 
semblance which they all bear to certain products of volcanos; 
whilst the meteorites of several other descents connect them, 
by a gradual transition, with those whose characters are more 
peculiar. From these and other circumstances, in conjunction 
with that of tlufTrcquent presence of Olivine in meteorites, the 
author infers, tliat the agencies which give rise to volcanic 
phieiiomeiia, whatever these may he, and however exerted in 
this case, are jirobably concerned in the production of Igneous 
Mete/)rs and the bodies wdiich descend from^^hem. lie con- 
cludes by recommending the investigation of this curious sub- 
ject to the members of the Society ; promising to lay before 
them, after tlie recess, the results of some further researclies 
upon it. ^ 

The Society then' adjourned, over the Summer recess, to meet 
again on Wednesday the 13th of October next. 
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^ >rKnrcAL socikty or London. * 

The fifty-lirst Anniversary Electing’ of tliis Soc[ol.y \sas 
holden London (JolFee Uouso, Ludgate 11111, VV'illiaiu 

Sheclrimin, M D. President^ iu the chair. 

The Otlicers and* Council for the enduing year are as follow ; 
President : Willitmi Slioariuaii, JVl U. — \ icC’- Prcsidenrs: Henry 
Clutterb^ck, AH).; Henry James Cholmcly, All).; Sir Asth'y 
Paston Cooper, Hart. FltS., and Thomas (’allaway, Ksq.- - 
I reasarcr : John Andree, Psq. — JJtjrariaa : David lAvins, MI). 
— Secrelaries: T, J. Petligrtnv, Es(p, and Thomas Callaway, 
Esq . — Sea clan/ Jo?' i ore/fj;// Correspondence : HohHy Dungli- 
son, Ml). — The other nuanhers of iho (/omieil : ^)rs. VValsh- 
iiian, Haiuajck, .1. C. Smith, Blicke, Blrgboiongh, IJopkinson, 
St(*wai i, l.ey, Darling, llaslain, Iherce, Co\, and Hurnc ; 
Messrs. Sutclillh, Drysdah}, W hndt'r, K. Johnson, Dunlap, 
Kingdon, Ward, Thomas C'Jarke, Btirlon Brown, Lake, Ash- 
Vv'ell, Ivlwards, Handey, Lh l.ccse, Skair, (hu’dell, Bell, Ldlerhy, 
Amesburv, 'f. Bryant, and Burrows, — /u'g/s//7;r : .lames Pield, 
lis(], — Tln^* follow flectc'd to (hJiver the. annual oration, in 
March l<S*Jd, Ihisebius Arthur Lloyd, f'sep 

The Ihesidenl iniVnaned the meeting tliat the time allott(‘d 
for rlio perusal ()1‘ the disseiiatioiis oUeiaid for the Potluu’gillian 
medal, during the last year, leaving be<!n une:\pee,t(ally short- 
emal, tlu^ Soeielv had not. yet adjudiealed llie prize me.dal : 
tliis however would lx? dune torllnvith, and the Medal would 
be preseiitcxl to tlui suecessftd ^ andidale at a Special (lemeral 
Meeting ot tin? Soe/ietv to be Inddeii o:i llu^ drd^ of May, at. 
f ight o’clotdv in the (ntming*. 

The annual oration was then delivered by l>r. John Cordon 
Smith, the Kx-\ i(‘e President. ; the >n:»jec^ was, Tin' Duties 
and i\n*plexil ies ()1‘ Aledieal Men as pi dessionai Witnesses in 
C'ourts of Justice.’’ 

A numerous body of la liow". . -1 lli'ur ir iuK, amouutmg iu 
all to S(), ail(a\\ards dined tog- in r Jii llio ji(at rix^m ol the 
d’avern, tlui President being in the ehau ; and the n.-rnainder 
ot the dav was marked liy harmony and tx Aivi\ r^iity. 

Cnndi I nuts iij the hoi hej'^tZ/ttut cdetinl .- — in eonloviinty with 
the will of the lati^ Anthony Poiheigill, All), f BS., {.he Soeiedy 
resolved to give, annually, to tin- author ot the best f.ssay ou 
a subject proposetl by them, a gold medal, valu^e g’jiiiicas, 
calhid the Potlueigilliau iMmlul; for which tlui Icanuxl (;4 all 
countries an^ invited us candidates., ^ 

1. Each dissertation must be deliverotl to tlie Kegistrar, •in 
the Latin or English language, on or Ixdore. the llrst day ot 
December. ♦ | • 

!2, With each disserlatiun must b(.‘ d(.*livere\ a sealed p:iek(‘t, 
with some motto or devil'e on the outside, ami w il^iin the aut.hoi**s 
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nam 4 and dosi^Tiation, that the Society may know how to Ad- 
dress the successful candidate. , • 

u. No. paper iir the hand-writing of the author will be re- 
ceived ; and if the author ofpny paper shall either flirectlv or 
indirectly discover himself to the Oommittee of papers., or to 
•any member thmoof, sucli paper will be excludeil Iroin all com- 
])etition for tlu; medal. 

4. All the dissertations, the successful one exceptec^, will, if 
desired, be rciturned with the sealed packets unopened. 

5. The jnizo medal will be pres».)it(;d to the successful can- 
didate, or his re]3resentativc, at the Anniversary .Meeting of tlie 
•Society iiUjAlarcli l-S’2o. 

The subject of the Dissertation to be ollered for the Prize 
Medal for .March l(S2o, is, “ The Pathology and Treatment of 
Periodical Asthma.” 


Article XIV. 

SCIENTIFIC INTFl.I-K. 1:N< E, AND Nul'ICKS OF K C H.l ECTS 
CUNNEfTEI) WITH SCIENCE. 

I, ! I i/ih'iodiilr q/' Potash, 

Taddei proposes tlie ibllowing method of preparing this salt : 
dissolve iodine in oi’ wine, and pour repeatedly a solurion 

ol' Jiydrosiilphuret ol potash into tlie solution of iodine; tiu' Huid 
becomes turbid, and changes from the blackest brown to a dies- 
nut colour, and this, diminishing in intensity, gradually becomes llesh 
coloured, and afterwards milk jv bite. At this period tlie eonver.sion 
of the iodine into hydriodle, acid is dfccted; and if the liquid doi^s not 
become turbid on the addition of a fe.w drops of liydrosulphurel of 
potash, the operation may be regarded as complete. After standing 
a few minutes, the pir; eipitated suljihur is to be separated by decam 
lation or by the filter, the mixture is then to he distilUxl to procure 
the alcolid employed, and the residuum is to he evaporaletl to dry- 
ness in an open vessel to oI)taiii the hydriodate of jiotash. — ((liornaU‘ 
di Fl.sica, etc. IHJid.) ‘ 

II. Arlif))t of iiijdrodijiniic Acid on Vegrtaide Id/r, 

M. Ikjcker has made many experiments, from which it results that 
liydroeyanic acid, prepared according to Vauquelin's process, destroys 
vegetables n( arl y in the same numner that it does animals. Seed.'v 
soaked in this acid are equally killed by it, aud lose their germinat- 
ing power. Delicati? plants are killed sooner than those which art* 
strpngei;— (.lournal de I'haniiucie, p. I?!*, April 1821'.) 

Jll. .Diurncl Varialion of Iho liaromdcr, 

"i'he Ibdinburgh ^hilosojihical Journal, corRhicted by Dr. Brewster ; 
toe Journal of the Jtoyal Institution of Great Britain, coiuluett'd by 
Brofessor Braude ; the Bulletin Universal des Sciences ci de rindus- 
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fri®, published under the direction of Barpn Terassac, have announced * 
according to a discovery made by ('ol. W’rigid, the merejiry of 
the baronieter) near the equator, rises and falls tuico in ‘21* hours, 
with so much regularity, that this jnstnunent may almost he .•inployed 
as a measuie cjf' time. ^ 

We beg those readers ot Hhe Annales de Cliimio, S:c. who think 
tliat \vc communicate this (liscovery rathoilate, to remark that (ioden, 
llouguer, and Laundamire, made tlie same discovery neatly a cei^- 
tury since; that sinci* thes(i academicians all IraviUcrs to tiie e(|ui- 
noxial regions Iiave i)een engaged on the >ul)jeet; that 'SI. riiimI)oldt, 
in 1807, pvibllsluHl a very ^< > llent w orL for tiee i xpja'.^s j)nr|)()se ol’ 
making kiK)\vn the true hours ol (he hk liiua and Jifn^niniy and tiu) ex- 
tent of the oscillation (vi<le tieogra|)li. des Plantes) ; that Lamanon in 
the expedition under de l.apt'v rouse, Ih.-roi r in that ol‘ lAiisenslern, 
i!vc. <S:c. inulei t{)ok similar researches ; tlial l)> i ieairs ol^lu? averages, 
UuoLacluipelle, at Montauban, M. Ivamond. at ( 1' rmeiut -I'errand, 
the astronomers of tiu* obsc'rvatory at Ikiris, Ai. Marqu'* \ ictor, at 
Toidousi‘, t'vc. Ac. have ))roved that tins diurnal variation ('xists also 
in (iur climates : lastly, that we never omit, in our ai'counts ol' metta)- 
roiogical o!)servations for the year, to give tiu^ amount of Uu' daily 
jailing of tlie barometer, from nine o'clock in the morning til! three 
Ili tile affer\ioeiin and alx) of rising, whic h istnident lx tween tiu' ia.st- 
mentioned time, and nine at nigiit. — ( Annales de (’himie et de Phy- 
.-liciue, t. XXV. p. 

I\7 O/i (hr of (hr liofiilori/ Molion of ('{Dfplior in IVaicr* 

pj'u of tltc vf 

r-.' 7-1 

The curious plienomenon i.f ixtato; motion, which a partich' ol 
camjdior prcsciUs when placed on th«- surfi * of waf#r, J have lie- 
quenlly seen mentioned, i»ut no wheia tiuit I am await: of is tliere a cauM: 
assigned. In making a leu expeiinuiius upon the suhjeet, I was leil 
to discover wliat 1 conceive to he the cause. It is a known Jaw in 
liydrostatics tlait if a body lloat.s on a iluid. tin- centre of gravity ol’ 
the body and of tluj Huid displaced, nun. hen tlie body is at rest, he 
in the same vertical line; orhmuise n rwini.jgv ^lotion is given to the 
liody. In eonlirmatiun of this, if •» rii'. ilv mi. mi’i and square par- 
ticle of camphor he ])laced on ihi* lace ol ual* r, the f iinqilior re- 
mains at rest. Put if an uneven paiHele he mau- use ol, then tlie 
centre ol gravity ol tlic' body and ol the waller (hsyj.iccd aie not m 
the same vertical line, and a rotatory j^olion is produced, 

1 remain your’s, Ac. P. A. 

V, On the Tranmiasiou nf Elcclridty ftirow^h o(hcr I 'luids. 

T)KAK (lunht- r/7>.ss* Mtof IC, ICCl. 

Your immher for April contains a letter from Mr. \Vo(»dward on 
the transmission ol’ eleetrieitv througli otluT lluids; allmv qie tluoi^h 
the same cliannel to inform Nir. W'. that the experimenl.ol hfmg hose 
gunpowder by passing the charge ol a la^yden plnal llirough tube.s 
lilled with water, ami also on the conducting povi'r ol alcofiol, ether, 
and acids, were made by a Mr. Lewlhwaite, inVlay 1 821 > aim a^e 
publisiicd in the eleventh volume ot the Institutio’i^ Journal • it was 
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from reading this letter that I became acquainted with the exi^.Ti- 
nienf, and have oeen pursuing it under a variety of forms, and with 
liquids of different conducting powers, which experiments', when well 
matured/ shall be submitted to your consideration. Would suggest 
that Mr. W. should repeat the experiment with the w^afer^'cube. am 
disposed to think Mr. W, is iu error, Vljen hp says tlip Intensity 
(measured we are to suppose by a pith ball electrometer), indicated 
was from 10 to 15^. 1 have repeated the experiment several times, 

but always found a quart jar recjuired an intensity of 05° to 70°; per- 
haps the pith ball attached to the eieetrometer was rather large ; it 
would have been more satisfactory if the degree at which the jar 
spontaneously discharged itself had also beem stated. 

Yours, truly, T. .1* 

V 

VI. Volalihtii of Sails uf Slrifchnia. 

^1. Ferrari gives the following process for tliis purpose: solutions 
of salts of strychnia slightly acid when exposed to a heat of 2FJ , so 
as to be concentrateil, tluai beeoiue volatile and the salt I'vaporatcs. 
"J’his propertj^ lia?; been remarked in ih.e sulphate, nitrate, muriate, and 
acetate, and is believed to belong to all the salts. Jt has been re- 
marked by M. (’ollaud and others, that tlie .sulplnite of (juina is also 
volatile, and iM. Ferrari, on repeating the experiments ^Yith the mu- 
riate and nitrate of (juino, found it also to happen with them. The 
solutions on being heated in a tinned copjier vessel, gave out vapours 
uhicli, v\lien breathed, were found to he highly bitter. Flic salts vary 
in tlie extent. of this property, and it is also alllcted by tlie dt'gree of 
acidity, and of concentration of the solution. — (Ciior. de Fisica, vi. 
4 () 0 .) '' 

VII. i "rjjsiaHization of the Suh-carbonatv of Potash . 

M. 1^’abroni des('rib(‘s the following process for the crystallization of 
this salt. Make a solution, of pearlash in water, and evaporate it 
until ofsjiccific gravity 1*57. /\llow it to cool, when all extraneous 
salts will be deposited ; separate the fluid and again concentrate it 
until of speeitic grav. above 1 *6. The. fluid will now be of a light 
green colour, and strong alkaline odour ; place it in deep vessels^ as 
glass jars for instance,' and the sub-carbonate will soon crystallize in 
lung rliomboidal white laniime, situated vertically and parallel to each 
other; one extremity will touch tlie bottom of the vessel, and the 
other l)c attached to a saline crust on the surface of the liquid. When 
cold the mother liquor will he found of specilic grav. l*(>, but if further 
consecrated and again cooled^ more crystals will he obtained; and 
tliisnriy be continued until the whole has i)eeii crystallized. — (Ibid, 15.) 


Article XIV. 

■ . NEW SCIENTIFIC BOOKS. 

j i'Rr:}^K!V(; run rt n'.rcA i lo.v. 

Mr. Hi irris Nicolyis lias in the press, nearly r(‘ady lor publication, a 
suall work intended for the use of Antiquaries, Historians, ai,ui the 
Legal Profession', containing Tables that show exactly theysar of our 
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*Jhrd corresponding with the year of the reign of §ach Monarch ; an 
A phabetical and Chronological Calendar of Saints’ Days, an^ other 
Festivals, on which ancient records are dated ; Tables showing on what 
day of the month and week each moveable Feast occurred ; 'an account 
of the Pr(Mnfcial llegistrics of Wills, with a list of the Parishes in each * 
Diocese subject to.Pcccjiat Jurisdictions; and a full description of 
the Contents of all the Works publishc^l by the Commission for the 
Preservation oi the Public Records; with other useful matter. 

Shortly will he published, in one volume, Svo. An Excursion 
through the United States and Canada, in the Years 1S22 and 182J ; 
by an English Gentleman. , 

No. II. of the Zoological Journal, conducted by Messrs. Bell, Chih 
dren, and Sowerby, will appear on the j.'>th of Juno. ^ 

✓ 

.re ST 

Wade’s Observations on Fever. 8vo. * 

('oddington’s 0|)ties. 8vo. 8.v. 

Bojle’s Advice to Settler.s in Tropica! Climate's. ISmo. 

Pluinbc on Diseases of the Skin, cohuired Plates, 8vo. H 5 . 

Wollaston’s Fasciculus Astrononiicus, 1800. Ito. ]/. 

K<w on^thc Prostrate Gland. Ito. 12.9. 

Mementoes^ Classical and Historical, of a Tour in France, Switzer- 
land, and Italy. 2 vols, Svo. ]/. k. 

Prior’s Lift^ of Burke?, \\lth Portrait, S:c. 8vo. Ifn, 

Hayward on Horticulture. Svo. [2s, 

I’ell on the Spiiu' and 'I'high Bone. Ki.v. 

1 ravers on the Eye. ‘Hiird Edition. I/. 5-9. 

Bostock s Elementary System of Physiology. Svo. 

Kitchener’s Economy of the Eyes, 12inu. 7s. 


Artk i-n XV. 

^a’^V P AT 

0 

J. II. Pctolpicrc, Clialton-sti iv., Soau.rs T. .vn, oiigiiu'er, for his 
engine or machine for making tiie .niioM-ii.g articles iromiine piece of 
leatlier witluuit any scam or sewing n hat ever ; tiiat. is to sas', all kinds 
of slioe.s ami .slippi'rs, gloves, caps, and hati, carkaidi boxes, scab- 
bards and sheaths for swonls, hayom^s, and knives.— March 20. 

J.llogcrs, iMarll)orongh,M’ilts, surveyor, for his improved instrument 
for determining or ascertaining the cubic contents of standing timber. 
— March 20. 

J. Lingford, Nottingliam, lace machine rnanufacturer, for certain 
improvements upon machiiu!S now in use for tlio purpose of making 
that kind of lace commonly known- by the •name of bohhiiwiet or 
Buckinghamshire luce net. — March 20. • • • . 

J. Ileathcoat, J'iverton, Devonshire, lace manulacturer, for certain 
Improvements in machinery used in spiniling cciton, wooi, or silk. 

March 20. , . 

IV Berry, Abchureh-<iane, London, merchant, lor improvement# on 

cl inac^rfnc for more readily producing light.— Marcfi 20* 
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J. J. Stainmare, Belmont. distillery, Wandsvvorth-road, Vauxh^ll, 
for improvements in the process of distilling. — March 20. 

C. Demeny, Fenchurch-street, merchant, for an apparatus for pro- 

ducing gas from oil and other oleaginous substances, of burning such 
gas for the purpose of affording light, and of replacing tlfe gas con- 
sumed.— March 22. * ^ 

N. Goodscll, Leigh-strcct,< Burton Crescent, engineer, for a certain 
machine fdr breaking, scutching, and preparing flax and hemp for use, 
upon an improved inetliod, and threshing out the seed thereof, ami 
also for shelling clover and other seeds. — Marcli 25. 

E. Jordan, Norwich, engineer, for iipprovements in the construction 
of water-closets. — Marcli 27. 

J. Spencer, Helper, Derbyshire, nail manufacturer, for improvements 
in furnaces Sev' the preparation of iron or steel, and for manufacturing 
nails and other arlicles from the said materials. — April 7. 

J. Schofiehl, Uastrick. Halifax, Yorkshire, manufacturer, for certain 
improvements in the manufacture of cloth or fabric which he denomi- 
nates British cashmere. — April 7. 

T. Ryalls, Sheffield, warehouseman, for hi* apparatus for shaving, 
which he denominates ‘‘ the useful and elegant facilitator.” — April 8. 

S. Hall, Basford, Nottinghamshire, cotton manufacturer, for his 
improved steam-engine. — April 8- 

.r. Tulloch, Savage (lardens, gentleman, for improvements in the 
machinery to he employed for sawing and grooving marble and other 
stone, or in producing grooves or mouldings thereon. — April 12. 

H. P. Bevet, Devi/.es, Wiltshire, ironmonger, for his improvement 
in the construction of cranks, such as are used for bells and other pur- 
poses. — Aj)ril 11. 

W. By, Joy (’ottage, Ivory-place, Brighton, stationer and booksel- 
ler, for his method or apparatus for the preservation of books and 
covers. — April 11. 

J. Gunby, New Kent Road, Surry, sword and gun manufacturer, 
for liis improvement in the manufacturing of cases for kiiives, scissars, 
and other articles. — A])ril 11, 

D. Gordon, of Basinghall-street, for certain improvements in porta- 
ble gas lamps. — April 1 1. 

J. Beven, Manchester, dealer in cotton twist and weft, for his appa- 
ratus for dressing various kinds of cotton, flaxen, woollen, or silk manu- 
factures. — April I 1. 

T. Gettien, Ilcnry-street, Pentonvilic, for his improvements in the 
machinery of nial ing metallic rollers, pipes, cylinders, and certain 
other articles. — April 15. 

I). Tonge, Liverpool, shi[)-owner, for an improved method of reefing 
■ails. — April 15. 

A. Dallas, Northumherland-court, Holborn, engineer, for his 
rnacliine to pick and dress .stones of various descriptions, particularly 
granite stone, — April 27. 

J. TurniT, Binningliam, brass and iron founder, for Itis machine for 
crimping, plaiting, and gofferiitg linen, muslins, frills, and other arti- 
cles. — April 27. 

G. Vaughan, Shet^icld, i'orkshire, for his improvements on steam- 
enj^ines, by which means power will ])e gained, and expense saved, — 
-Mayl. ^ 
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Article, XVI. 

METEOROLOGICAL TABLE. ’ 
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1824. Wind. Max. I Jlin. 
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» ■ 

The ob<icrV.itions in e.icli line of the table apply to a periml 
beRinnine at !) M. on tlie day indicate.1 in tl* Imt c^unin. A dash denotes that 
the result is included in Uic next following observaUon. 
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REMARKS. 


Fourth Month, — 1. Fine till live, p. in. : wind cold ; night rainy. ‘3. Sonic rain 

this morning; cloudy; windy. 3 — 6. Fine. (loudy, 8,9. Fine. 10. Rainy 

morning ; stormy day : showers of hail and rain : gusty. 1 1 . The ground covered 

with snow this njorning : snow showers. 12, Cloudy. 13. Fine ; two or three trilling 

showers. 14. Ditt^ 15. Fine : very high wind during the night : a large solar halo, 
slightly tinged with prismatic colours, which lasted about half an hour just before sun seU 
16. Very rainy morning, witli high wind. 17- Rainy morning ; w'ct till four, p. ni. 
18. Very fine morning. 19 — 22. Fine. 23. Showery morning : overcast; windy. 
24, 25. Fine. 26. Very much overcast tliis morning : showers, p, m. 27. Overcast. 
28. Showers. 29, 30, Fine. 


KEStJI/rs. 


Winds; N, 1 ; K, 4; SW, 5 ; SK, 2 ; W, 2; NW, H ; NE, 7 ; Var. I. 


Barometer ; Mean height 

For the month 30*('-09 inches. 

For the lunar period, ending, the 20th. 3t)*025 

For 13 days, ending the lOih (moon north) 30*088 

For 14 days, ending the 24th (uuxin south) , , 29*955 

•» 

Thermometer; Mean height 

For the month 46*35^ 

For the lunar period. , . . 40*21 

For 30 d.iys, the sun in Aries 39*91)6 

Evaporation. 2*7 6 in. 

Rain » * - 2*05 


1 \ 

Laboratory^ Sirutjhrd^ FiJ'i't Mouthy 22, L824. 


R. HOWARD. 



INDEX. 


A ('ID gas, carbonic, convcrsioii of, to 
a lliiid form, D.'j. 

- muriatic, convcrsionof, to 

a liquitl, 9*2, 

- vMilpliurous, conve^^io^ of, 

to a fluid form, 9d. 

• boracic and tartaric, on their 

atoniic Aceight.s, yi.>. 

' - hydrocyanic, its action on vcj'C- 

tablc life, 4 (IS. 

Jimriatic. on l)c existence of, 
in tl 1C stomachs of animals, 147. 

Acetate of barytes, crystalline form o^, 
olio. 

lime, p]io=.pliorescencc(»f, 

•— >tiontiii, crysLallinc form of, 

JHS. 

Allutc, compo^^ion of, 51. 

Alkalies, vegetable, composition of, ac- 
ctirdino to dilferent autliorities, .Sl4. 
Ammonia and luaj^nesia, sulphate of, 
crystalline f(n*m of, 1 17. 

Ammoniacal jras, conversion oi, to a fluhl 
form, 9<. 

Analcime, analysis of, .S5.>, 

Ancient bron/.e, comjiosition of, 7.S. 
Annual mean, results ol' meteorological 
registers, I . 

Aimrtbiic, composition of, 58. ^ 

^Vrago, 51. account of volcanos at present 
in activity, . 

Arfwedson, 31. examination of »)\idum 
manganico-jiiang.inicum, ‘J67— -on lira, 
niuin, ‘:?5‘1 — on the decom])o^ '’on of 
metallic sulpbates by hydrogen g-'s. 

— analysis of cinnanum->tone, ♦ 
— Brazilian tbrysoberyl, ‘115 — boracite 
from liunebure, — borax, ‘M7. 

Arsenic, on tbe'i’eteetion of small tpian- 
titles of. I'll. 

-- tests of, on the methods ot em- 
]iloying <»f, .>0. 

Astronomical observations, -9, l‘il, 197, 

‘,^7S, .T2K, KHi. 

Autiin, uranite of,^analysis of, 25. i. 

B. 

Babingtonitc, a new mir.cnd, accountof, 
275. 

Baily, Mr. F. on the ensuing oppi^wtiou 
^ofAIars, 107. • 


Barlou', 5Ir. observations and experi- 
ments on the daily variation of the hori- 
zontal and dijiping needle, ^e. iH.h 

Barometers, mountain, account of ini- 
provenients in, .515. 

variation, diiirnal, 468. 

B irvtc*-, acetate oli^ crystalline form of, 

:m. 

nitiute of, e#vstuUinc form of, 

21 . 

uraniate, analysis of, 261. 

In aufoy, ( ol. on the stability of floating 
bodies. Si — astronomical observations 
by, 29, 121, 197, 278, 52S, 406--nican 
results of the meteorological register 
kept by him, 281. 

Becker, 51. experiments on tlic action of 
liydrocyanic acid on vegetable life, 468. 

Berger, i>r. reply to 3lr. llenslow^ ac- 
count of the Isle of 5Ian, 367 — re- 
marks <»n his rejdy, 407. 

Berthier, M. on the preparation of oxide 
of nickel, 595. 

Ber/elius, Prof, notices of bis paper on 
silicon, &c. 4.^9. 

Jliggs, Mr, on tlic expansion of gases, 
1.55. • 

* Jinls, migration of, on the, 66. 

Bismuth, .sulphurct, analysis of, .555. 

Bitartrate of jiolash, crysUdline form of, 
16). 

Bhic, piussi.m, patent for dyeing with, 

scicntilic, account of, 77, 
1.76, 257.. dr 470. 

B'»racic acid, ;itnmic 'iveight of, 248. 

Boracite, aiiab’‘>i.> of, d'l?. 

Borax, analy^i'' <4, 517. 

Bowdic^, Mr. ^iccountof the death of, 517. 

Brain, on the comparative anatomy of the 
hmna^, 65. 

Brande, 3Ir. analysis of cinchonia, qviina, 
and morphia, 515, • 

Brinkley, Dr. notice of Iqs paper on the 
north polar distances of the principal 
iixed stars, 149. 

Briti.sh lyuseum and Edinburgh Review, 
7(). • , * 

Bronze, ancient, tm the Composition of, 
7.5. 

Briokc, Mil', on tin; ci^stalline form of 
aitiiidal ^Its, 20, 117, 161, 287, 364 
— accounrof childrenite, aom^rvillite, 

# 
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Index, 


and ‘kupferschaum, 317— on a new 
mineral ailed nuttallitc, 366, 

Bruda, composition of, 47. 

Buckland, Rev.JW. notice of his paper on 
the megalosauru.s, 391. 

Bucklanditc, description of, 134. 


C. 


(’afein, composition of, 47. 

Camphor, rotatory motion of, cause of, 
469. 

C’arbon, perchlori»lc of, crystalline form 
of, .364. 

(’aves, on animal remains found in, 19S. 

Cheltenham water, ^cxauiinalion of, 393. 

Children, Mr. examination of bahington- 
ite,!e77. 

Childrenitc, a new mineral, account of, 
, 316 . 

Chronometer, rate of, varies with the 
density of the medium, 39*2. 

rhrysoberyl, analysis of, 31,’). 

Cinchonia, composition of, 47, 31 4. 

(3nnamon -stone, analysis of, 343. 

Cleavlanditc, on the occurrence of, in tlic 
older rocks, 1 18, 

, from Finland, tinalysis of, 

155. 

Ck)balt, muriate of, crystalline form, of, 

.364. 

• sulphate, analysis of, ,3.37. 

Coicbrooke, Major, notice of his paper on 
the structure of St. ,yago, 310. 

Coliseum at Rome, on the, 448. 

Colours, Egyptian, examination of some, 
115. 

Conybearc, Rev. W, 1). on the skeleton 
of the plesiosaurus, 311. 

Cooper, iMr. on the com|>osition of the 
ancient ruby glass, 105— on an ‘improved 
apparatus for the anfjysis of organic 
products, 170 — on the composition of 
the nitrates of sirontia, !289. 

Copper and potash, sulphate of, crystalline 
fonn of, 118. 

pyrites, analysis of, 3.'3,3. 

' sulphate of, as a test for arsenic, 
38. 

Crai<hall, Mr, account of instruments for- 
merly used iij blasting in the lead mines, 
&c. ^214. 

Crichton, Mr. on expansions, and particn* 
larly of those of glass and mercury, 
24J. 

Crystalline fom. of a^’kificial salts, on the, 
20,117,161,287,364. 

Cumberland, M/. on animal rcnu.ins 
found in caves, 198. 

Cumming, Prof, on a new tnermoclcctric 


instrument, 46— appaiatus forproduc-^ * 
ing instantaneous light, 365. 

Cyanogen, conversion of, a Ouid form, 

96. 

I). 

’ Danicll, J. F. reply to some ohserviUions 
on his Essay upon tlie Constitution of 
tlie Atmo.sphcre, 2(i. 

Davy, Dr. notice of lus paper in a case of 
p.’ieumato- thorax, .3''.3. 

. Sir 11. oji a new plienomcnon of 

elecirtunagiictisui, "^2 — sketch of his 
discourse before tiu* Royal Society on 
St. Andrew’s day, 69 - notice of his pa- 
per t>n a mode of preventing the corro- 
sion of coj)per sheathing by sea water, 
229. 

Do la Hcchc, 5Ir. analysis of Jiis Selection 
of the (leolt)gical .^leiuoirs, contained 
in the Annales des Mines, Ac. 37 I. 

Dillwyn. Mr. on fossil shells, 117. ' 

Ibebcreincr’s eudiometer, ,316. 

Dumas and Pelletier, onoiganic salifiable 
bases, IT, 

E. 

Kdinburgli Review, and Rritish Museiun, 

76. 

reviewer, hints to, 2^5. 

Egyptian colours, i xaminaiion of some, 

!!.•). 

Electrical fluid, elfcets of transmitting it 
tliTough other fluids, 283. 

Electricity and phosphoresia'iice, conneX’ 
ion between them, 395. 

transmission of, tlirough fluids, 

469. 

Electromagnetism, on a new phenomenon 
of, 22.- 

Eiuetin, composition of, 17. 

E([uivalent numbers, table of, 185. 

Kvaj)oration, theory of, addition to >11 r. 
llerapath's, 349.' 

Euchlorine, conversion of, ti» a fluid form, 

95. 

Eudiometer, Do'bcreiner’.s, 316. 

Expansion of gases, on the, 433. 

of glass and mercury, on the, 

241. 

F. 

Fabtoni, on tlic crystafli/ation of subi'ur- 
bonatc of potash, 410. 

Faraday, Mr. on the Ikpiefaction of chlo- 
rine and other gases, 89— on Clieltcn- 
bam water, .‘<93. 

Felspar, on, 50. 

Fleming, Dr. on a submarine forest in the 
Frith of Tay. 290, 
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I 

fluitl, ckotric, effects of transmitting it 
tlirougl^ other Huiils, ‘ 28 S. 

traii.sihissi( >11 of electricity tlirough, 

4()9. 

J|J)iu)rinei%)n .some compouiuls of, I0(). 
Force? cohcsiv% of iron, effect ^f heat in 
lessening the, 75, • • 

Forest, subnuirine, on tlie Frith of Tay, 
^^90. 

F'ornis, primary, of snlpluir, ^2‘M. 

Fossil sliells, on, 177. 

Fraser, Mr, notice of his paper on the 
geology of l*ersia, HOif. • 

Frith of Tay, account of a Milnnarine 
forest in tl»e, 

Fulminate of silver, analysis of, 4l.i, 


Home, Sir E. %itice of his paper on the 
roniparativc anatomy of human 
brain, tin — notice of his paper on the 
walrus and seal, .‘107. • i 

Howard, 5Ir. meteorological tables kept 
at Stratford, 79, 158, "239, 319, 399, 
473. 

Hydrate of strontia, crystalline form of, 
‘287 . 

Hydrocyanic acid, its action on vegetable 
life, 408. 

Hydrogen, sulphuretted, as a test for 
arsenic, 3 1 . 

sulpluiretted, conver.slon 

of, to a fhiid form, 91. 

Ilydruidatc of potash, nffthod of preparing, 


(f. 

(lases, on the exjiai.Mon of, 1.3.3, 

licpiefaction of, 89. 

(Jay-Lnssac and Liehig, M M. analysis jif 
fulminate of silver, 413. 

tre.-many, salt springs of, table of, 109. 

(iuUly, 5Tr. table of eomjiarative temper- 
.itnre of and Perixanee, ^01) — 

mean resnlts^of the meteorulogieal re. 
gistcr kept b)*him, ‘i8l). 

(Jlass, ancient rnby, (*n the composition 
of, 105. 

and mercury, on the expansion.s 

of, ‘211. 

(Jougli, .Mr. notice of liis j)a))er on tin* 
winds of the noith ot’ I higland, J1‘^. 

tlray, 51 r. reply to the observ^ations upon 
his Klements t/f Pharinucy, 123. 

(Juilding, Rev. Ji. in'tice ol‘ his ]»api r .»n 
ig\iana tubercnlata, 23.3. ^ 

( I reenwii. h catalogue, corrections in right 
'iscensi«m of 37 "tar-, ot'ihe, 37. 

libs, i ue ions , on i be correctness 

of, 7 ti. 

11 . 

Ilarvey, Mr. on tbi* vai iat ion ot' tlie rate ot 
the clii-onvHneier, in media of vliflereiit 
ilensities, 342. 

Heart, on the a<.ti\e power ol’ ddatatiwn ^ 
of, IHi . 

Henslow, 5Ir observatioi.s on Ins account 
of the Isle of 5lan, 3iiT remarks on 
Dr. Merger's leply, 41/7. 

Herapath, iMr. niiiitioii to his theory of 
evaporation, 349, 

Ilcrschel, 51r. notice of his paper on the • 
])henomen:i exhibited by mercury, \c. 
when placed within the intlneiice of an 
electric current, iiv.c. -.3.3. 

Hints to an Kdinhurgh reviewer, 28. >. 
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